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INTRODUCTION. 


The Monruty Werarner Review for February, 1903, is based 
on data from about 3300 stations, classified as follows: 

Weather Bureau stations, regular, telegraph and mail, 160; 
West Indian service, cable and mail, 8; River and Flood ser- 
vice, rainfall only, 49, river and rainfall, 162; voluntary ob- 
servers, domestic and foreign, 2565; total Weather Bureau 
Service, 2944; Canadian Meteorological Service, by telegraph 
and mail, 20, by mail only, 13; Meteorological Service of the 
Azores, by cable, 2; Meteorological Office, London, by cable, 
8; Mexican Telegraph Company, by cable, 3; Army Post Hos- 
pital reports, 18; United States Life-Saving Service, 9; South- 
ern Pacific Company, 96; Hawaiian Meteorological Service, 75; 
Jamaica Weather Service, 130; Costa Rican Meteorological 
Service, 25; The New Panama Canal Company, 5; Central 
Meteorological Observatory of Mexico, 20 station summaries 
and printed daily bulletins and charts, based on simultaneous 
observations at about 40 stations; Mexican Federal Telegraph 
Service, printed daily charts, based on about 30 stations. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. Curtis J. Lyons, Territorial 
Meteorologist, Honolulu, H. L; Sefior Manuel E. Pastrana, 
Director of the Central Meteorological and Magnetic Observa- 
tory of Mexico; Camilo A. Gonzales, Director-General of 
Mexican Telegraphs; Capt. S. I. Kimball, Superintendent of 
the United States Life-Saving Service; Lieut. Commander W. 
H. H. Southerland, Hydrographer, United States Navy; H. 
Pittier, Director of the Physico-Geographic Institute, San José, 


Costa Rica; Commandant Francisco 8S. Chaves, Director of the 
Meteorological Service of the Azores, Ponta Delgada, St. 
Michaels, Azores; W. M. Shaw, Esq., Secretary, Meteorologi- 
cal Office, London; Rev. Josef Algué, 8. J., Director, Philip- 
pine Weather Service; and H. H. Cousins, Chemist, in charge 
of the Jamaica Weather Office. 

Attention is called to the fact that the clocks and self-regis- 
ters at regular Weather Bureau stations are all set to seventy- 
fifth meridian or eastern standard time, which is exactly five 
hours behind Greenwich time; as far as practicable, only this 
standard of time is used in the text of the Review, since all 
Weather Bureau observations are required to be taken and 
recorded by it. The standards used by the public in the 
United States and Canada and by the voluntary observers are 
believed to conform generally to the modern international 
system of standard meridians, one hour apart, beginning with 
Greenwich. The Hawaiian standard meridian is 157° 30’, or 
10" 30" west of Greenwich. The Costa Rican standard of time 
is that of San José, 0" 36" 13° slower than seventy-fifth meridian 
time, corresponding to 5" 36" west of Greenwich. Records of 
miscellaneous phenomena that are reported occasionally in 
other standards of time by voluntary observers or newspaper 
correspondents are sometimes corrected to agree with the 
eastern standard; otherwise, the local standard is mentioned. 

Barometric pressures, whether “station pressures ” or “ sea- 
level pressures,” are now reduced to standard gravity, so that 
they express pressure in a standard system of absolute meas- 
ures. 


FORECASTS AND WARNINGS. 


By Prof. E. B. Garriott, in charge of Forecast Division. 


From February 1 to 17 there was a succession of barometric 
disturbances of marked intensity over the southern and east- 
ern districts of the United States. These disturbances, four 
in number, apparently originated over the southern Plateau 
region at intervals of about four days. From the southern 
Plateau they moved eastward to Texas, and thence northeast- 
ward to the Atlantic coast attended, in three instances, by sec- 
ondary storms that apparently developed over the west part of 
the Gulf of Mexico. During this period but one disturbance 
of marked strength advanced from the Northwest. On the 
morning of the 9th this disturbance appeared, with barometric 
pressure below 29.30 inches, in the region north of Washing- 
ton and western Montana. By the morning of the 10th the 
northwestern storm, and another from the southern Plateau, 
had advanced to the one-hundredth meridian. During the 
10th the tracks of these storms converged, and by the morn- 
ing of the 11th they had united over Lake Michigan. 

The storms of this period, Ist to 17th, were attended by 
heavy rain in the southern and heavy snow in the northern 
districts east of the Pacific coast States, and by high winds on 
the Atlantic and Gulf coasts and the Great Lakes, and their 
passage was followed by cold waves of marked severity. In 
the Ohio Valley and the Southern States the excessive precipi- 
tation resulted in high water stages in the rivers and streams. 

From the 17th to 24th there was a period of stagnated 


s— 


weather conditions generally over the United States. From 
the 23d to the 28th a storm moved from Arizona to the St. 
Lawrence Valley, its passage over the Great Lakes being at- 
tended during the 27th and 28th by storms of marked severity. 

Three of the storms referred to, of the first and second dec- 
ades of the month, and a storm that occupied Newfoundland 
on the Ist, apparently moved north of east from the American 
coast and passed to the north of the British Isles, attended 
over the Atlantic by gales of unusual violence. 

A notable feature of the weather of the month was that while 
the rapid succession of severe storms continued over the United 
States, the Atlantic, and northern Europe the barometric pres- 
sure continued abnormally high over southern, and more 
especially southwestern Europe; from the 23d, when the 
center of the.last American storm of the month reached 
the region north of Scotland, until the 28th, barometric pres- 
sures were low over southwestern Europe and the center of a 
barometric depression of exceptional strength remained almost 
stationary north of the British Isles. The steep barometric 
gradient of this apparently stationary disturbance extended 
over the Atlantic almost to the American coast, and caused, 
during the last five or six days of the month, a continuation 
of violent gales from Newfoundland to the western European 
coasts. 

The first important storm of the month occupied Nevada on 
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the morning of the Ist, and reached the Gulf of St. Lawrence 
on the 5th. The heavy rains of the 3d, 4th, and 5th, accom- 
panied by thawing, resulted in floods in the Allegheny and 
Monongahela rivers and tributaries. All interests about the 
headwaters of the Ohio likely to be affected by high water 
were kept informed by day and night of the stage of the riv- 
ers, and advices and warnings were issued hourly by the Pitts- 
burg office of the Weather Bureau with regard to anticipated 
stages. On the 4th that office advised the public to prepare 
for high water, and predicted a stage of 24 feet on the gage 
at Pittsburg by the 5th. A stage of 24 feet was reached at 
noon on the 5th. On the morning of the 5th when the west- 
ern storm referred to was central over the Canadian Maritime 
Provinves, the following message was cabled to Lloyds, 
London: 


Severe storm will move eastward from Newfoundland to-day. 


This storm reached a position north of the British Isles on 
the 10th, and by the morning of the 11th had passed over the 
northern portion of the Scandinavian Peninsula, with central 
barometric pressure about 28.40 inches. 

The second storm of the month appeared on the 6th over 
New Mexico, to which position it probably advanced from the 
extreme southern California coast. Moving rapidly eastward 
this disturbance reached the middle Gulf coast on the morn- 
ing of the 7th, passed northeastward to Lake Erie by the 
morning of the 8th, and reached Nova Scotia by the morning 
of the 9th, with rapidly increasing strength. On the morning 
of the 7th the following message was telegraphed from Wash- 
ington to Weather Bureau stations in northern Ohio, western 
and northern Pennsylvania, and New York: 

Heavy snow indicated for to-night in northern Ohio, western Pennsyl- 
vania, western and northern New York. 

Warning of heavy snow in northern Illinois and northern 
Indiana was sent from the Weather Bureau office at Chicago. 

The snowfall of the 8th was particularly heavy in the central 
districts of New York, where railroad trains were delayed. 

On the morning of the 9th two barometric disturbances ap- 
peared, one over New Mexico and the other over the British 
Northwest Territory. By the morning of the 11th these 
storms had united over Lake Michigan with a secondary dis- 
turbance that appeared on the Texas coast on the morning 
of the 10th. Moving rapidly eastward the center of disturb- 
ance reached the Canadian Maritime Provinces on the 12th, 
with barometric pressure about 29.00 inches, passed north of 
the British Isles during the 19th, and reached the extreme 
northern coast of Norway on the 20th, with central barometric 
pressure about 28.80 inches. 

The severest storm of the month appeared over the south- 
ern Plateau on the 12th, and remained nearly stationary over 
that region until the 15th. By the morning of the 16th the 
center of disturbance had reached the middle Gulf coast, and 
another disturbance that occupied the lower Mississippi Val- 
ley on the morning of the 15th had moved to the middle At- 
lantic coast. At8 a.m. of the 17th the storms referred to 
had united off the southeast New England coast where the 
barometric pressure was below 28.90 inches. Passing slowly 
northeastward the storm center reached a position north of 
Scotland on the morning of the 23d, with central barometric 
pressure about 28.60 inches, and the barometer continued very 
low over that region until the close of the month. 

While this storm was gathering over the southern Plateau 
a severe cold wave appeared in the extreme Northwest. By 
the morning of the 14th the temperature had fallen to 30° 
below zero in North Dakota, and the line of zero temperature 
extended into Minnesota und Nebraska and the central Rocky 
Mountain region. The movement of the cold wave was re- 
tarded by the area of low barometric pressure in the South- 
west, but by the morning of the 16th the line of zero tempera- 
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ture had advanced eastward to the upper Lake region and 
southward into northern Texas. By the 17th practically the 
entire country east of the Rocky Mountains was under the 
influence of the cold wave, the line of zero temperature extend- 
ing into Kentucky and Tennessee, and that of freezing tem- 
perature to the Gulf coast. Killing frost and freezing tem- 
peratures occurred in Florida as far south as Tampa, and the 
minimum temperature at Jacksonville, Fla., was 28°. 

The cold wave, heavy snow, and gales that attended this 
storm were heralded in all districts by ample and timely fore- 
casts and warnings, that permitted railroads and transporta- 
tion companies in the central and northern districts, vegetable 
and fruit growers in the south, and shipping interests of the 
Gulf and Atlantic coasts to adopt precautionary measures. 
From the 14th to 17th the temperature fell below freezing at 
many points in southern California. Warning had, however, 
been given to orange growers. 

The following comments were made in connection with the 
cold wave of the 16th and 17th by the daily press of New 
Orleans, La. 

The Daily States, of February 16, 1903: 

Reports received at the Weather Bureau office this morning show that 
the warnings were as usual timely. The watchfulness of the Weather 


Bureau, when conditions are threatening, can not be too highly com- 
mended, for no severe weather conditions reach this section without 


timely warning. 
The Times-Democrat, of February 18, 1903: 


The cold wave brought unseasonably cold weather to the Gulf coast. 
The temperature fell to 26.7° at New Orleans, 24° at Galveston, and 26° at 
Corpus Christi, which is almost the exact degrees named in the warnings 
sent out by the Weather Bureau. 

The Picayune, of February 18, 1903: 

The severest weather of the winter throughout the Southwest pre- 
vailed yesterday morning. Owing to the forecaster’s timely notice and 
warning to planting interests, sugar, truck, and orange growers having 
been forewarned in ample time, there were taken the proper precautions 
for the freeze and severe injury was averted. This forecast having been 
implicitly believed by the agriculturists of the district, who had occasion 
last year to rely on Dr. Cline’s accurate prediction, saved them many 
hundreds of thousands of dollars. When it is considered that such low 
temperatures do not occur in February more than once in eight or ten 
years, the successful forecasting thereof, in every instance of their occur- 
rence, speaks much for the skill and efficiency of the Weather Bureau 
forecaster. 

The following letter, dated February 21, 1903, was received 
by the Weather Bureau observer at San Antonio, Tex., from 
the president of the San Jose Truck Farm Company: 

The daily weather forecasts, and particularly the cold wave warnings 
of the recent cold snap, have been of inestimable value to us. It was 
only through careful attention to the forecasts from the Weather Bureau 
and promptly acting on the warnings that we have managed to bring 
through, without loss of a plant, our crop of 35 acres of tomatoes. 

Gales of unusual severity prevailed on the north Atlantic 
coast of the United States during the 16th and 17th and in 
New England snow fell to a depth of 15 to 20 inches. 

The Boston Globe, of February 18, commented as follows 
regarding this storm: 

The biggest storm that Boston has seen for at least five years ceased 
yesterday, although its effects will be felt for several days yet. The 
storm was heralded by the Weather Bur au Sunday night. This gave 
sea captains more than eighteen hours notice and doubtless saved many 
vessels and lives. 

The other Boston papers also made favorable mention of the 
storm warnings and forecasts. 

The next and last important storm of the month advanced 
from Arizona to the middle coast of the Gulf of Mexico from 
the 23d to the 27th, and, moving thence northeastward, united 
by the morning of the 28th with a storm that appeared over 
the middle Missouri Valley on the morning of the 27th, and 
moved thence over the upper Lake region by the morning of 
the 28th, with central barometric pressure about 29.15 inches. 
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Beginning on the 24th snow fell in the interior of the south- 
western districts. The snowfall was unusually heavy in north- 
ern New Mexico, southeastern Colorado, Indian Territory, and 
portions of western Texas. At Amarillo, in the Texas pan- 
handle, a total fall of 20 inches was reported. The snow- 
storm was followed by a cold wave of two days duration in the 
Southwest, with a minimum temperature of 10° at Amarillo. 

The heavy rains that attended the passage of this storm 
caused rapid rises in the rivers of the Southern States and the 
Ohio Valley, in anticipation of which general flood warnings 
had been issued. 


BOSTON FORECAST DISTRICT. 


Heavy thunderstorms, a cold wave, a thaw, a heavy snow- 
storm, and gales of hurricane force occurred during the 
month. The most severe storm of the month was that of the 
16-17th, when from 15 to 20 inches of snow fell over the 
district and gales of great force prevailed along the coast. 
Owing to the excellent work of the Weather Bureau, little if 
any damage resulted to shipping. The Bureau was highly 
commended by the press for giving timely warnings of the 
storm, thereby saving life and property.—J. W. Smith, Forecast 
Official. 


NEW ORLEANS FORECAST DISTRICT. 


Storms occurred along the Gulf coast on the 11th, 16th, 
and 26th, for which timely warnings were issued. At 1 p. m. 
on the 15th, when the barometer was falling over southeast 
Texas, Louisiana, and western Mississippi, cold-wave warn- 
ings were ordered for Arkansas, northern Louisiana, and 
southern Texas. The cold-wave warnings were extended to 
southern Louisiana at night. Reports at 8 a. m. of the 16th 
showed freezing temperature to the Texas coast and indicated 
the severest weather of the winter so far, and warnings were 
sent out that the temperature would fall to 20° in the sugar 
region and to 24° to 26° along the Gulf coast. On Wednes- 
day morning the temperature was about 24° to 26° along the 
Gulf coast and 20° in the sugar region. Seed cane and other 
products were protected generally.—/. M. Cline, Forecast 
Official. 


CHICAGO FORECAST DISTRIOT. 


The cold wave of most importance during the month devel- 
oped over the British Northwest on the 12th. However, it 
remained over the Northwestern States without decided move- 
ment until the 15th. During the 15th and 16th it extended 
over the eastern and southern portions of the district. The 
movement of this cold wave was so tardy and irregular, caus- 
ing gradually falling temperatures at many points, that warn- 
ings were issued only in the eastern and northwestern portions 
of the district, in advance of a moderate cold wave which 
was approaching from the Northwest. Three severe storms 
crossed the district during the month, which were attended 
by high winds and heavy snow north of their tracks. The 
first appeared in the Southwest at the beginning of the month; 
it moved eastward and northeastward toward the Lake 
region, accompanied by heavy rain, snow, and sleet, reaching 
the latter section on the 3d and 4th. The second storm was 
first noticed February 5 on the southern California coast. It 
followed nearly the track of its predecessor and crossed the 
southern Lake region on the 7th and 8th. The third also 
moved from the Southwest. It first crossed eastward to the 
lower Mississippi Valley, reached the Lake region February 
14 and 15, and was followed by a cold wave. Warnings were 


issued to all railroads and transportation companies in advance 
of these heavy snowstorms, and, although traffic was main- 
tained only with great difficulty, the advance warnings pre- 
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pared the various interests for the emergency, and rendered 
them valuable assistance. 

Warnings were issued during the month from time to time 
to all open ports on Lake Michigan in advance of approaching 
storms. Vessel interests were especially advised of the dan- 
gerous storms of the 3d—4th, 7-8th, 14—15th, and 28th. These 
four storms were exceptionally severe, but no casualties of 
any kind were reported.—H. J. Cor, Professor. 


DENVER FORECAST DISTRIOT. 


As a result of southwestern storms unusually cold weather 
was a feature throughout the district, especially in the north- 
ern part. In Colorado the month was not only the coldest 
February but also the coldest month in fifteen years. In anti- 
cipation of the development of a disturbance in the middle 
Plateau region, snow and decidedly lower temperatures were 
forecast on the morning of the 11th for the northern half of 
the district, and warnings of a cold wave were issued for Wyo- 
ming. The snowfall in northern Utah was very heavy. On 
the following morning warnings of the approach of severe 
cold weather were sent to southern Utah and western Colo- 
rado. Hemmed in by the Continental Divide and the addi- 
tional barrier of a high area, reenforced from time to time, on 
the eastern slope, the low area remained practically stationary 
in northern Arizona until the afternoon of the 15th, a distri- 
bution of pressure that gave uninterrupted and abnormally 
cold weather in Utah, Wyoming, and Colorado until early in 
the morning of the 16th, when a depression began to develop 
in southeastern Wyoming. This low was attended by high 
winds in Wyoming and northeastern Colorado, uncovering the 
grass for range stock, and at the same time drifting the un- 
packed snow into railroad cuts. On many lines it was several 
days before it was possible to resume traffic. The fair and 
comparatively fine weather of the succeeding week was ex- 
ceedingly fortunate for range stock which had been suffering 
severely from the cold and lack of feed, but where it was pos- 
sible to heed the warnings by gathering and feeding no losses 
were incurred. Snow in southeastern Colorado and New 
Mexico was forecast for several days beginning with the 23d. 
The snow fall was unusually heavy in northern New Mexico 
and throughout southeastern Colorado.—F. H. Brandenburg, 
Forecast Official. 


SAN FRANCISCO FORECAST DISTRICT. 


The month was an unusually quiet one, as February is gen- 
erally a stormy month on this coast. Generous rains prevailed 
at the beginning of the month over the southern and central 
portions of the State, with heavy snow in the mountains. 
Heavy frosts in southern California on February 3 were accu- 
rately forecast. Southeast storm warnings from San Francisco 
on February 3 were verified. Generous rains prevailed on 
February 4 in southern California and frost warnings were 
again verified. Southeast storm warnings were displayed along 
the coast on February 7 and were verified north of Point Con- 
ception. At Point Reyes the wind reached a velocity of 74 
miles per hour from the southeast. Beginning about Febru- 
ary 10 a succession of high areas prevailed over northern Cali- 
fornia and northern Nevada. A depression of moderate depth 
remained over Arizona and the valley of the Colorado for sev- 
eral days. Killing frosts occurred generally north of the Teha- 
chapi on February 14, 15, 16, and 17 and temperatures below 
freezing were reported at many points in the citrus fruit belt 
of southern California. Ample warning of these frosts was 
given to the orange growers and extensive smudging was pur- 
sued. During the last decade of the month the weather was 
fair and pleasant with the exception of the 22d, when a small 
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disturbance prevailed off the coast of northern California.— 
A. G. MeAdie, Professor. 


PORTLAND, OREG., FORECAST DISTRIOT. 


During the first decade of the month two severe storms 
passed over the district, for which timely warnings were issued. 
The unusually high wind velocities of 72 miles southwest at 
Tatoosh Island, and 80 miles south at North Head occurred 
during the night of the 8th. Just at the close of this stormy 
period the German bark Alsternirie stranded at the mouth of 
the Columbia River while attempting to sail across the bar 
without a pilot. No lives were lost and the ship was after- 
wards floated and safely dry docked. From the 11th until the 
close of the month fair weather generally prevailed in conse- 
quence of disturbances appearing too far south to cause rain 
in the North Pacific States. Incoming vessels reported few 
storms east of the one hundred and eightieth meridian along 
the northern track of steamers plying between Asiatic and 
north Pacific ports.—£. A. Beals, Forecast Official. 


AREAS OF HIGH AND LOW PRESSURE. 
Movements of centers of areas of high and low pressure. 


| Average 
First observed. Last observed. Path. | velocity. 
Number. = 8 
2 85 14) 8 
High areas. bed ° Miles. Days. Miles. Miles. 
CTT lam 53 108 7,a.m.. 32 6 3,175 6.0 529 22.0 
I 4,a.m 4 123 Sam... 47 6 2,825 40) 7060 «29.4 
6, p.m 39° «120 37 7 2,950 3.5 S30 35.1 
12, p.m “4 114 l6,p.m.. 47 101 725 4 0 | 181 7.5 
od 14,4. m 47 123 | 18,a.m..; 30 82 | 2,900; 4.0) 725 | 30.2 
i7,a.m.. 10 Wa.m.. 32 65 | 2,800, 3.0) 933 38.9 
19,p.m../ 44 116 23pm... 32 65 | 3,100 4.0) 775 
22,a.m... 114 25,p.m..) 40 75 | 2,250) 3.5) 26.8 
Mean of 8 } 
2,501 |...... | 667) 27.8 
Mean of 32.0 
Low areas, 
lam... 39 120 Spm... 4 60 3,600 4.5 800 33.3 
4am... 3 18 Opm.. 46 3,925 5.5) 714 29.8 
§7,a.m.. 48 1237 5 3,300 5.5) 600 25.0 
OW 36 112) 46 2,350 3.0) 783 | 32.6 
v 19,a.m 1140 22,p.m..) 46 60 2,62 3.5) 70) 31.2 
We 25,a.m../ 32) 106 48, 68 2.925 35 836 | 34.8 
Mean of 7 
Mean of 29. | 


For graphic presentation of the movements of these highs 
and lows see Charts I and IIl—Geo. FE. Hunt, Chief Clerk, 
Forecast Division. 


RIVERS AND FLOODS. 


At the end of February there was considerably more ice in 
the rivers of the northern districts than at the corresponding 
date of 1902, although the upper Mississippi was not frozen so 
far to the southward. The increase varied from 1 to 7 inches 
in the upper Mississippi and from 4 to 10 inches in the Mis- 
souri. The actual thickness in inches at a few selected sta- 
tions was as follows: Moorhead, Minn., 38; Bismarck, N. Dak., 
33; Sioux City, Iowa, 24.5; Omaha, Nebr., 14.5; St. Paul, Minn., 
24, and Davenport, Iowa, 14.5. 

The river stages of the lower Missouri and upper Mississippi 
did not differ materially from those of the preceding month. 

Over the Ohio Valley, the Gulf and Atlantic States, however, 
the precipitation was frequent and heavy, ranging from 2 to 10 
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inches above the normal amount without any unusually low 
temperatures. As a consequence, all the rivers of those dis- 
tricts rose to flood stages. The Mississippi below the mouth 
of the Ohio had passed the danger line at all points and was 
still rising steadily at the end of the month. Reports of these 
floods are given below, except those of the lower Ohio, lower 
Mississippi, and the Tennessee, which will be published later. 


PITTSBURG DISTRICT. 


By Mr. Frank Ridgway, Official in Charge of the United States 
Weather Bureau oftice, Pittsburg, Pa. 


The conditions prevailing on the morning of the 3d throughout all 
sections southwest of Pittsburg indicated rising temperatures, heavy 
rains accompanied by thawing, and general thawing conditions over 
the Allegheny and Monongahela valleys, and, as a consequence, high 
water. As all of the ice had passed out of the Allegheny and Mononga- 
hela rivers and their tributaries during the last week of January, a rise 
at this time could be caused only by the melting of what snow remained 
in the mountains and by heavy rains. On the 3d the rivers had begun 
to show the effect of the melting and during that night they were steadily 
rising. In addition to this, heavy rains were falling, due to the storm 
development in the southwest. At 8 a.m. of the 4th the rivers showed 
arise at Pittsburg of about 4 feet, and reports indicated that all of the 
tributaries were rising steadily and that heavy rains were falling as 
anticipated. The upper river stations were immediately called upon for 
special hourly observations, and these showed an average rise of 0.2 to 
0.5 foot an hour in all of the streams. At noon preliminary advices were 
sent out in all directions through special editions of the newspapers and 
by means of the telephone that all interests affected by high water should 
keep in touch with the Weather Bureau office night and day. 

At 4 p. m. I informed the police departments of Pittsburg and Alle- 
gheny that all interests in the lower districts of their respective cities 
should be notified to make preparations for a stage of 23 feet by Thursday 
morning, February 5, and that all property affected by a stage of 25 feet 
should be moved at once. This information was also given to the press, 
which promptly published the same. The rivers rose slowly and steadily 
all that day and throughout the night. The danger line of 22 feet was 
passed at 3 a.m. of the 5th, and the maximum stage of 24 feet was 
attained at 9 a. m. of that day, making a total rise of about 7 feet in 
eighteen hours. 


Mr. Ridgway also made the following report on the moder- 
ate flood of the 16th, when a 22-foot stage was reached at 
Pittsburg: 


On the morning of the 16th the reports from the Monongahela and 
Kiskiminitas rivers and tributaries showed that heavy rains had fallen 
and that the rivers were rising rapidly. The stage at Pittsburg was 
then 12.9 feet, a rise of nearly 3.0 feet during the previous twelve hours. 
Special hourly reports were at once called for, but before they were re- 
ceived warnings were issued through the departments of police of Pitts- 
burg and Allegheny, through the noon special editions of the press, by 
telephone, and by telegraph, notifying all concerned to make preparations 
for a stage of 22.0 feet, or over, at Pittsburg by midnight. Inspection of 
the special reports from the upper river stations soon disclosed the fact 
that the maximum would not be over 22.0 feet, as the Kiskiminitas, 
Monongahela, and tributaries were contributing all the water, the Alle- 
gheny River above Freeport doing practically nothing, as the heavy rains 
had not reached the upper Allegheny and tributaries, and what did fall 
there was controlled by low temperature. At midnight the stage at 
Pittsburg was 21.5 feet, a rise of 8.6 feet since 8 a. m., ora total rise 
of 11.7 feet. The river was then rising about two-tenths of a foot an hour, 
with all the upper streams about stationary. The maximum stage 
reached was 21.9 feet at 2 a. m. of the 17th, at which height it re- 
mained stationary until 4 a. m., when the water commenced to fall. 
At 8 a. m. of the 17th it showed a stage of 21.3 feet and was falling at 
the rate of 0.2 of a foot an hour. No warnings were necessary for points 
below Pittsburg. 

CINCINNATI DISTRICT. 


By Mr. 8. S. Bassler, Official in Charge of the United States 
Weather Bureau office, Cincinnati, Ohio. 


During the month of February, 1903, there were two overflows of the 
Ohio River, neither of which, however, quite reached the danger line in 
the Cincinnati district, except at Point Pleasant, W. Va. 

On February 2 there was a decided local rise of 11.3 feet during the 
twenty-four hours ending at 8 a.m. Heavy rainfall in the immediate 
region caused a rapid rise in the neighboring streams emptying into the 
Ohio near this point. Truck gardens were overflowed and much early 
vegetable stuff destroyed. Traction lines suffered considerably and 
traffic wasdelayed. Merchants in the ‘* Bottoms "’ became anxious about 
the rising water, and kept in touch with the Weather Bureau office. They 
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were individually informed through the telephone of approaching stages, 
rendering removal of goods from cellars necessary. 

A local warning was issued that the river would reach the danger line, 
50 feet, but all business interests that could stand 51 feet were advised 
that under present conditions they would not be disturbed. 

High winds and a cold wave following the rains undoubtedly checked 
the rise of the river, which kept coming up slowly until a stage of 49.4 
feet was reached at 7 p. m. of the 8th, 0.6 of a foot below the official 
danger line. 

No damage was done in the city and there was no suffering due to high 
water, but there was much loss to garden truck in the rich bottoms in 
the vicinity, and much valuable timber, among other drift, floated by the 
city. 

On the 5th a warning was telegraphed to Point Pleasant, W. Va., that 
the river there would exceed the danger line, 39 feet, by several feet, and 
on the 6th, a danger-line warning, 50 feet, was sent to Portsmouth, Ohio, 
mainly because of the behavior of the Scioto emptying into the Ohio at 
that point. The warning to Point Pleasant was verified, the river there 
reaching about 41 feet on the morning of the 7th. The warning to Ports- 
mouth fell short about two feet. By the morning of the 8th the entire 
river above Cincinnati was again falling. 

Heavy rains on Sunday, the 15th, resulted in another rapidly rising 
river from Pittsburg down. At Cincinnati the stage had receded to 30.3 
feet. A sharp rise was forecast, the local stage to exceed 45 feet by the 
evening of the 17th, which it did at 10 p. m. Merchants in the ‘ Bot- 
toms,’’ though but recently recovered from a flood scare, renewed prepa- 
rations for high water. All affected by less than 50 feet were advised to 
immediately clear out their cellars. On the morning of the 17th warn- 
ing was telegraphed to Point Pleasant that the river would pass the 
danger line that night. The situation was believed to be sufficiently se- 
rious to warrant a general warning, that the river would exceed the danger 
line throughout the Cincinnati district, and warning was sent on the 17th 
to the observers at Huntington, W. Va., Catlettsburg, Ky., and Ports- 
mouth, Ohio, to this effect. But high winds and cold weather again pre- 
vented the water from coming to as high a stage as it undoubtedly would 
have reached under other circumstances. At Point Pleasant it reached a 
crest stage of 40.8 feet at 9 p. m. of the 17th; at Huntington, W. Va., it 
stopped at 47 feet during the night of 17-18th; and at Catlettsburg it 
stopped at 47.1 at about 7 p. m. of the 18th; at Portsmouth the crest 
stage was 47.7 at 3 a.m. of the 19th, and at Cincinnati, after several 
periods of inactivity it reached the maximum stage of 49.4 at 9 p. m. of 
the 19th, where it remained stationary until 11 a. m. of the 20th when it 
began to fall. 

CHATTANOOGA DISTRICT. 


By Mr. L. M. Pindell, Official in Charge of the United States 
Weather Bureau office, Chattanooga, Tenn. 


The lowest water stage during the month was 4.8 feet on the Ist. The 
river rose slowly until 6 a. m. of the 3d when the rate of rise increased, 
becoming rapid after 1:30a. m. of the 4th, owing to the heavy rainfall over 
the river system. ‘The river became stationary at 6:40 a. m. of the 6th, 
with 19.6 feet on the gage; it began to fall after 1 p. m. on the 6th and 
continued to fall slowly until the 11th, when heavy rains again occurred 
causing nearly a 2-foot rise by 6 p. m. of the 11th; it fell steadily from 
9 a.m, of the 13th to7 a.m of the 16th. Rain set in over the system 
on the 15th and continued until the 17th. The river began to rise rapidly 
after 1:30 p. m. on the 16th and reached a crest of 29.5 feet at 4:15 p. m. 
on the 19th. On the 17th, a stage was forecast of about 30 feet by Wed- 
nesday night, the 18th, with the crest below the danger line. The lower 
river at Riverton, Ala., passed the danger line and reached a crest of 
28.7 feet on the 20th and 23d, or 3.7 feet above the danger line, and at 
Florence, Ala., it reached 17.7 feet on the 22d, or 1.7 feet above the dan- 
ger line. The river at Chattanooga began to fall after 6 a. m. of the 
20th; the rate of fall was rapid from 10 p. m. of the 20th to noon of the 
23d, then slower to noon of the 27th when another rainstorm passed over 
the system, producing copious rains over the central portion, from 
Bridgeport, Ala., to Clinton and Knoxville, Tenn. The river began to 
rise at 7 p. m. on the 27th and rose very rapidly during the 28th, reach- 
ing 23.5 feet at 11:59 p.m. The river forecast issued Saturday morn- 
ing, February 28 was as follows: ‘‘The river will rise very rapidly to- 
night and slower Sunday (March 1). A stage of 27 feet is expected by 
8a.m. Sunday. The crest will occur between Sunday night and Monday 
morning, and will be about 31 feet.’’ The river reached 31.1 feet at 
11:40 a. m., Monday, March 2. The rapid rise in the river at Chatta- 
nooga and over the headwaters had reached Bridgeport, Ala., when the 
month closed, and the conditions were favorable for the rise near Flor- 
ence and Riverton to continue for the next seven or eight days and for 
the river to near the 20-foot mark at Florence and the 30-foot mark at 
Riverton. The month closed with the river rising rapidly. The copious 
rainfall of the 27-28th, caused washouts and landslides on the various 
railroads, delaying traffic and causing a heavy loss to the various com- 
panies. The most serious accident was the wreck of passenger train, 
No. 30, on the main line of the Southern Railway near Lenoir, Tenn.; 
3 persons were killed and 22 injured; all mail was destroyed. No losses 
occurred above Bridgeport, Ala. 
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RICHMOND DISTRICT. 


By Mr. E. A. Evans, Official in Charge of the United States 
Weather Bureau oftice, Richmond, Va. 


Precipitation rather general, though light in character, prevailed over 
the State during the 14th and 15th, wetting the ground thoroughly and 
raising the volume of water carried by the James River somewhat above 
the normal for the time of year. This period of precipitation was closed 
by the severe storm of the 16th, when high winds with rain, sleet, and 
moist snow occurred, the total amounts deposited ranging from 1.00 inch 
to about 2.50 inches. Owing to the saturated soil and the decreased 
evaporation incident to the season a rather high percentage of run-off 
occurred and though the resulting flood heights were within quite mod- 
erate limits, the proportion of rise to precipitation was greater than 
usual. 

On the early morning of the 17th telegrams from several of the special 
river and rainfall stations showed rising water in the James River and 
tributaries, and at 9 a. m. an advisory warning of a 12-foot stage at Rich- 
mond was issued, the rise to occur by the morning of the 18th. During 
the day there was a slow but steady rise and toward midnight the water 
began to approach the dock level at the wharves of the various navigation 
companies. By the morning of the 18th the river had covered the docks 
of the Virginia Navigation Company, the Clyde and Old Dominion Steam- 
ship Lines, and had encroached upon the street car tracks of the Virginia 
Passenger and Power Company at the depressed portion of Lester street, 
near the river, interrupting traffic and making transfer of passengers by 
row boat necessary. The water remained high during the day covering 
the steamboat wharves to a depth of 2 to 5 feet, but at night began to re- 
cede slowly and by the afternoon of the 19th was almost within the banks 
of the river. 

The usual means were taken to distribute the warnings and they were 
effective, no damage occurring as far as could be ascertained. 

The cold weather following immediately on the heeis of the storm caus- 
ing the flood was of great assistance in checking the run off and un- 
doubtedly prevented a higher stage of water. 

The forecast called for a 12-foot stage by the morning of the 18th and 
the maximum stage reached was 11.9 feet at 8 a. m. on that day. 


CHARLESTON DISTRICT. 


By Mr. L. N. Jesunofsky, Official in Charge of the United 
States Weather Bureau office, Charleston, S. C. 


The streams of South Carolina were at high stages throughout the 
entire month of February, and there were four distinct flood periods, 
viz., 5-6th, 8-9th, 12-13th, and 17-19th, corresponding closely with the 
heavy rainfalls over the upper drainage areas of the 3d-4th, 7-8th, 
10-11th, and 15-16th. 

The Wateree River at Camden, 8. C., rose 15.6 feet during the 5th and 
6th; 11.7 feet on the 8th and 9th; 7.0 feet on the 12th, and 13.7 feet on 
the 17th and 18th. The river was above the danger line during the 8th, 
9th, 10th, 12th, 13th, 18th and 19th. 

At Cheraw, 8S. C., on the Pedee River, there was a rapid rise of 20 feet 
on the 5th and 6th. An additional rise of 11.3 feet on the 8th and 9th 
forced the water up to the 31.3-foot mark, or 4.3 feet above the danger 
line. There was a slow rise from 8 a. m. of the 9th to 4 p. m. of the 
10th, at which time the maximum gage reading of 31.6 feet was recorded. 
On the morning of the 11th, although the river was falling rapidly, the 
gage reading 23.8 feet, the decline was suddenly checked by another rise 
which forced the water up to a gage height of 26.6 feet on the 12th, and 
28 feet at the 8 a. m. observation of the 13th. The river remained above 
the point of danger for thirty-two hours, after which it receded rapidly 
for three days. On the 17th, with a stage of 15 feet at 8 a. m., it com- 
menced to rise slowly, and by the 8 a. m. observation of the 18th, had 
risen to a height of 28.8 feet, or 1.8 feet above the point of danger. At 
4 p. m. of the 18th the gage showed a reading of 29.9 feet, and at 7 a. m. 
of the 19th a stage of 30.4 feet was recorded. On the morning of the 
20th a rapid fall was again in progress. 

The Congaree River at Columbia, 8. C., was 4 to 5 feet above the 
danger line on the 8th and 9th, when there was a rise of 16.7 feet. At 5 
a. m. of the 8th the gage read 19.3 feet, and at 12 noon, 20.5 feet. The 
water remained stationary from this time until 9 a. m. of the 9th, when 
it began to recede slowly. 

Heavy rainfall on the upper Broad River during the 15th and 16th 
brought the Congaree River to a stage of 16.7 feet on the morning of the 
18th, a rise of 12.9 feet since the previous morning. There wasa decline 
of 13.7 feet from the 19th to the 22d, inclusive. 

The lower Pedee at Smiths Mills, 8. C., began to rise rapidly on the 
12th, and reached the danger line on the 16th. From the 17th to the 
19th, inclusive, it remained stationary at a stage of 17.4 feet, 1.4 feet 
above the danger line, and began to recede slowly during the morning of 
the 20th, falling below the danger line on the morning of the 28th. 

The flood waters in the Wateree and Congaree rivers produced very 
high stages in the Santee River at St. Stephens, 8. C., from the 15th to 
the 26th, during which period the stream was above the danger line. 

Warnings were, as a rule, well distributed previous to the approach of 
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the flood waters, and but little damage was reported, except at Camden, 
8. C., on the 8th and 9th, where the rising waters tore away a portion of 
a dam entailing considerable loss. The flood of the last two days of the 
month continued during the early days of March and will be mentioned 
in the WeaTHER Review for that month. 


MACON DISTRICT. 


By Mr. J. R. Weeks, Official in Charge, of the United States 
Weather Bureau office, Macon, Ga. 


The weather chart on the morning of the 7th did not afford sufficient 
indications of heavy rains to justify cautionary river warnings, but by 
that evening it was seen that there would probably be a brisk rise in 
both the Ocmulgee and Oconee rivers, and the local press were so in- 
formed, the publie being advised that a brisk rise might be expected and 
that stockmen and others should be on the lookout. At 8 a. m. of the 
8th the river at Macon having risen 11.3 feet during the past twenty-four 
hours, the fact was communicated in a special bulletin to river addresses 
below Macon as far as Hawkinsville, Ga. At 10 a. m. a second bulletin 
was issued to all river addresses and the local press, containing the fol- 
lowing forecast: ‘“‘A brisk rise may be expected in the Oconee and 
Ocmulgee rivers, covering lowlands and passing Hawkinsville, Ga., Mon- 
day night, Abbeville, Ga,, Thursday or Friday, and Evergreen, Ga., Sun- 
day or Monday of next week. In the Oconee River the crest will reach 
Beech Hill and Oconee, Ga., Monday or Tuesday, and Dublin, Ga., about 
the middle of the week (this week).’’ The rainfall in the river district 
for the twenty-four hours ending at 8 a. m. was as follows: Covington, 
2.20 inches; Macon, 1.52 inches, and Milledgeville, 2.52 inches. The 
river at Macon continued to rise during the day, covering the lowlands 
and surrounding the houses in the bottoms, until at 4 p. m. it was 21.0 
feet, or 3 feet above the danger line, and about on a stand. A bulletin 
was then issued to all river addresses containing this information and 
the following forecast: ‘‘ Be prepared for a freshet not quite equal to that 
of March, 1902.'" The river rose very slightly during the night and at 8 
a. m. of the 9th was 21.2 feet, or 2 feet below the freshet of March, 1902. 
It began to fall during the day and by the*morning of the 10th was 18.4 
feet. The morning chart on that day, however, showed that rain would 
fall that night and the next day, and might be heavy; a special edition 
of the weather map was, therefore, issued to all river addresses and con- 
tained the following caution: ‘‘Important. All river interests should 
watch conditions carefully in regard to freshets in Oconee, Ocmulgee, 
and Altamaha rivers. Should heavy rains occur to-night or Wednesday 
in upper districts communication by mail will undoubtedly be interrupted 
from Macon to most points below. Stock should be removed from low- 
lands and preparations made to care for movable property if necessary. 
The freshet passed Macon Monday morning with a stage of 21.2 feet, but 
might be increased and hastened should heavy rains fall in next twenty- 
four hours.” 

By the next morning (February 11th) the freshet in the Oconee reached 
Dublin, the gage at that place showing a rise of 10.0 feet, and a stage of 
21.0 feet. A special edition of the morning weather map issued to river 
addresses contained the following information: ‘‘The river at Dublin 
rose 10 feet in the past twenty-four hours; it will continue to rise more 
slowly to-day and probably Thursday, about equaling the freshet of 1902. 
Heavy rains occurred last night as follows: Atlanta, 1.48 inches; Coving- 
ton, 1.70 inches; Milledgeville, 1.08 inches; Dublin, 0.52 inch; Macon, 
1.14 inches. This will cause a second rise in the Ocmulgee, the crest 
passing Macon to-morrow, which will equal and may exceed the freshet 
of 1902. Rain continued at Atlanta this morning.”’ 

The forecasts for the Oconee and previous forecasts for the Ocmulgee 
were fully verified, but the rapid fall in the Oemulgee before the second 
rain and the fact that the larger amounts were in the extreme upper 
portion of the district made the river fail, fortunately, to reach as high 
stages as were expected for the second rise. It rose, however, to danger 
line and continued high during the day and night. The rise in the Oco- 
nee passed Dublin February 13 with a stage of about 25 feet, almost equal 
to the freshet of March, 1902. 

As far as possible the public was kept fully advised of river conditions 
during this period, and the office was kept very busy preparing the bul- 
letins and answering inquiries. Active steps were taken by all river 
interests to care for property, and, because of this, the damage caused 
by the freshet is believed to have been comparatively slight. The rail- 
roads between Atlanta and Macon and to the southeast were incon- 
venienced because of high water and a few families living in the bottoms 
were compelled to move from their homes. The Macon Telegraph on 
the 9th spoke as follows: ‘‘ These warnings, together with the caution 
published in the Telegraph yesterday, will give all parties—trice planters, 
rivermen, stockmen, and others ample time to prepare, in fact from a 
day at Hawkinsville to nearly three weeks at Darien. An idea of the 
river interests in southeast Georgia can be gained from the fact that 
$140,000 worth of property was reported saved in March of last year be- 
cause of warnings issued from the Macon office of the Weather Bureau 
and published in the Telegraph.” 

The bulletins and warnings are greatly appreciated by the many re- 
cipients and are at once distributed by them to their neighbors. The 
Erie Lumber Company, Lumber City, Ga., through its secretary and 
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treasurer, says: ‘‘ These reports are almost a godsend to rivermen, boat - 
men, and officers having roads and bridges to protect.".. Numerous simi- 
lar commendations from others have been received. Mr. N. L. Grayson, 
United States Overseer, Hollingsworth Ferry, Ga., states that he re- 
ceived the warning one hundred and sixty-eight hours before the crest 
of the rise reached him. Owners of property valued at between $25,000 
and $75,000 from Jacksonville to Hawkinsville, Ga., were at once notified 
by steamboat, and about 90 per cent of it was saved, together with tim- 
ber and Government property in his charge, because of the warnings. 
The total value of the property saved by the warnings was about $150,000. 


MONTGOMERY DISTRICT. 


By Mr. F. P. Chaffee, Official in Charge of the United States 
Weather Bureau office, Montgomery, Ala. 


Moderately heavy rains occurring over the watershed of the upper 
Coosa River during the early morning of the 7th instant, and the weather 
conditions being such as to portend still heavier rains over this region, 
special 3 p. m. reports were called for from all substations, and advisory 
warnings issued for those interested in the rivers to keep in close touch 
with this office. The 3 p. m. reports showing continued heavy rains 
over middle Alabama, warnings were issued at 5 p. m. that the heavy 
rains would continue through the following night, and that river stages 
of 25 feet, or more, would be reached at Wetumpka, Montgomery, and 
Selma, Ala., during the next day, with continued rise during the two or 
three days following. 

Morning reports of the 8th showing the 24-hour rainfall as ranging 
from about an inch over the upper portions of the State to 4 inches at 
Selma and Milstead, Ala., with the Coosa, Alabama, and Tallapoosa riv- 
ers rising very rapidly, flood warnings were issued for all points from 
Gadsden to below Selma, Ala., the following stages to be reached, if not 
exceeded: 

Gadsden 19, and Wetumpka 45 feet during following night; Mont- 
gomery 42 feet during following morning, and Selma 46 feet within next 
two days; advice was also given that live stock and other perishable 
property from above Wetumpka to 100 miles below Selma should be 
moved to high ground. 

During the 9th the river went to one foot above the danger line at 
Gadsden, and attained 45 feet at Wetumpka and 41.2 feet at Mont- 
gomery. By the morning of the 10th it had reached 45.9 feet at We- 
tumpka, beginning to fall slowly after that time; at Montgomery it 
reached 45.6 feet the evening of the 10th, and was stationary for about 
two hours; at Selma it continued to rise slowly, reaching 41 feet at 3 

Additional heavy rains over the drainage area of these rivers during 
the night of the 10-11th started secondary rises, and supplementary 
warnings were issued on the morning of the 11th for slightly higher flood 
stages in the upper Coosa, and for stages of about 50 feet at Wetumpka 
and Montgomery, and 52 feet at Selma; advice was also given that resi- 
dents in low grounds of north Montgomery, which is flooded at about 48 
feet, should move their household effects to higher ground. On the 
morning of the 12th the estimated maximum stages for Wetumpka and 
Montgomery were lowered to about 49 or 49.5 feet and for Selma to 
about 51 feet. 

The flood crest (47.2 feet) passed Wetumpka about 5 p. m. of the 11th, 
Montgomery (48.6 feet), about 1 p. m. of the 13th, and Selma (50.6 feet), 
at 8 a. m. of the 15th. 

The distribution of the warnings of these floods gave the first thorough 
trial of the scheme perfected last summer, by which each substation 
repeats the warnings to all points within a certain district. The plan 
worked most satisfactorily and gave the widest possible dissemination 
of the information. The warnings were so far in advance of the high 
waters as to receive the hearty commendation of the press. 

The value and appreciation of the warnings is best shown by the fol- 
lowing extract from the Montgomery Journal of February 14, 1903: 

** Now that the flood danger is about over, it seems proper to note the 
great value the freshet and flood warnings of the Weather Bureau have 
been to the various interests of this section. Had the high water come 
unheralded, the loss of life in the low grounds might have been consider- 
able, and the property loss certainly would have been great. As it is, 
not a single loss of life has been reported from the freshet, and the 
property loss was comparatively slight. 

«It certainly shows the inestimable value of the river and flood service 
of the Weather Bureau.”’ 


Flood stages were also experienced in the Susquehanna, 
lower Roanoke, Cape Fear, Savannah, Chattahoochee, Tom- 
bigbee, and Black Warrior rivers. The usual warnings were 
issued at the proper time, and no reports of serious damage 
have been 

The floods in the White, Black, Ouachita, Red, and Atcha- 
falaya rivers continued at the close of the month, and the 
descriptions thereof will be included in the report of the 
lower Mississippi flood, which will be issued at a later date. 


| | 
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The heavy rains of the 25th and 26th over the Texas water- 
shed caused rapid, dangerous, and destructive rises in the 
rivers of that State a few days later. General warnings were 
widely disseminated on the 26th. The report of this flood 
will appear in the Wearner Review for March, 1903. 

During the month the River and Flood Service was extended 
to the Passaic River of New Jersey, with headquarters at Phila- 
delphia, Pa., and the Hudson River service, Albany, N. Y., dis- 
trict, was greatly enlarged and improved. 

Stations were established on the Passaic River and tributa- 
ries as follows: On the Passaic River at Chatham, N. J.; on 
the Rockaway River at Old Boonton, N. J.; on the Ramapo 
River at Mahwah, N. J., and on the Pompton River at Pompton 
Plains, N. J. 

This service will be maintained with the cooperation of The 
Society for Establishing Useful Manufactures, Paterson, N. J., 
through its Chief Engineer, Mr. John H. Cooke. While the 
Passaic River is a comparatively small stream, its total drainage 
area being but 949 square miles, it is nevertheless an extremely 
important one on account of the great commercial interests 
located along its lower portion and dependent upon it for 
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power. The Passaic floods are sudden and at times dangerous 
and destructive to both commercial and agricultural interests, 
and it is hoped that the new service will be able to give timely 
and effective warnings of approaching flood waters. 

For the benefit of the Hudson River service new stations 
were established as follows, all within the State of New York: 
On the Hudson River at Corinth, Glens Falls, Mechanicsville, 
Cohoes, Troy, Castleton, and Stuyvesant; on the Mohawk 
River at Utica, Little Falls, Fort Hunter, and Schenectady; 
on Schroon River at Warrensburg; on the Sacondaga River 
at Northville; on the Hoosick River at Hoosick Falls and 
Schaghticoke; on Schoharie Creek at Schoharie Junction and 
Millpoint, and on West Canada Creek at Trenton Falls. 

The highest and lowest water, mean stage, and monthly 
range at 167 river stations are given in Table VII Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. The stations selected for charting are Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- 
sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cumberland; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock, on the Arkansas; and Shreveport, 
on the Red.—H. C. Frankenfield, Forecast Official. 


CLIMATE AND OROP SERVICE. 


By Mr. James Berry, Chief of Climate and Crop Service Divison. 


The following summaries relating to the general weather and 
crop conditions during February are furnished by the directors 
of the respective sections of the Climate and Crop Service of 
the Weather Bureau; they are based upon voluntary reports 
from meteorological observers and crop correspondents, of 
whom there are about 3000 and 14,000, respectively: 


Alabama.— Excessively wet and unfavorable; very little farm work was 
done, though some corn and cotton land was prepared in southeast coun- 
ties, where rainfall was least; floods in all large streams and much lowland 
inundated. Severe cold wave of 17-18th killed young oats, very early 
fruit, and nearly all early trucking crops; wheat and fall sown oats were 
slightly damaged. Fruit prospect doubtful, as recent damage by freeze 
can not be determined until later in the season.—F. P. Chaffee. 

Arkansas.— Farming operations were delayed by continued unfavorable 
weather; the ground was too wet to plow and very little of this work was 
accomplished; some cotton remains unpicked and can not now be gath- 
ered. Early sown wheat and oats were in good condition generally, but 
it is believed that the late sown were injured by too much rain. Indica- 
tions are that the entire peach crop was apparently destroyed by the cold 
snap; the buds were frozen and killed in almost every section, though 
reports were more favorable in some localities. Apples, pears, and small 
fruits were not injured.—Edward B. Richards. 

Arizona. The weather during the greater part of February was abnor- 
mally cold; the precipitation was generally in excess of the normal, but 
in some localities there was a deficiency; the greater part of the precipi- 
tation fell during the first decade. The supply of irrigation water was 
adequate and will be ample the rest of the season. Grain and alfalfa 
and the ranges generally were in good condition. Frozen ground has 
delayed seeding in some localities, and many peach and almond blossoms 
were killed by frost. Stock has suffered somewhat by severe weather 
in the colder portions of the Territory.—M. E. Blystone. 

California.—Abnormally low temperatures prevailed throughout the 
State until near the close of the month. Severe frosts caused some dam- 
age to citrus fruits, and the continued cold and cloudy weather retarded 
the growth of grain and grass. Deciduous fruit trees were benefited by 
the cold, which checked premature budding. Early wheat was in good 
condition and early fruits were in blossom at the close of the month.— 
Alexander G. McAdie. 

Colorado.—Over a comparatively small area in the center of the State, 
in Lake, Summit, Eagle, and the northern part of Gunnison counties the 
total snowfall was considerably less than normal, but in general other 
parts of the mountain region appear to have had the normal amount or 
an excess. The bulk of the current fall has been swept into huge drifts 
in the timber, gulches, ete., where it is likely to remain hard packed and 
practically solid ice until after later snowfalls have melted.—F. H. 
Brandenburg. 

Plorida.—The month was warmer than the average, with an abnormal 
amount of precipitation, the latter having a very unfavorable bearing on 
the vegetable crop. Over portions of Dade County the losses were quite 
heavy, prospects being reduced one-half. The warm, cloudy weather 
was very favorable to citrus trees, which made a splendid growth. Early 
corn was pushing forward, and land is largely prepared for cotton. Asmall 


acreage was planted to melons. The month was unfavorable to straw- 
berries.—A. J. Mitchell. 

Georgia.—The chief meteorological features of the month were the high 
mean temperature, the heavy rainfall in the northern and western sec- 
tions, and the severe cold wave of the 16th to 18th. The temperature 
was characterized by three periods of unseasonably warm weather. From 
the afternoon of the 16th to the morning of the 17th the temperature fell 
40° to 60°. The rainfall was the heaviest on record for February since 
1892. The total monthly amounts exceeded 13 inches at several stations. 
Little or no farm work was accomplished. The cold wave of the 16th to 
18th was especially injurious to peaches in the northern section, but in 
the middle and southern fruit belts the effects of the cold weather were 
less marked. Winter wheat and oats were in good condition.—J. B. 
Marbury. 

Idaho.—The records for the month showed unusual deficiency in both 
temperature and precipitation; no greater extremes of cold were expe- 
rienced than in previous years, but the cold was continuous throughout 
the month, the mean at many places being the lowest ever known; pre- 
cipitation was mostly in the form of snow, slightly increasing the depth 
of snow at very high elevations, but not adding materially to the supply 
throughout the State; at the close of the month the snow was drifted 
considerably and well packed.—E. L. Wells. 

Illinois.—The temperature was above the seasonal average the first 
half of the month; a period of cold weather of unusual severity prevailed 
from the 16th to the 20th; the precipitation was very unevenly distrib- 
uted; a general and opportune snowstorm began on the night of the 14th, 
and it afforded ample protection to wheat during the ensuing cold wave. 
Wheat was in a promising condition at the end of the month. Fruit sus- 
tained injury from cold in the southern district.— William G. Burns. 

Indiana.—Snow covered the ground in the north section throughout 
most of the winter and in the central and southern sections during the 
severe cold weather, affording good protection to wheat, and the crop at 
the end of February was unusually promising; rye, clover, and other 
grasses were also in fine condition; on account of the snow in the north 
section and rough or muddy fields in the central and southern sections 
considerable corn remained in the fields at the close of the month. Many 
correspondents in the southern section reported on the last of February 
that most if not all peach buds were dead.— W. 7. Blythe. 

Jowa.—Month generally favorable for stock and for farm operations 
usual in winter; fall wheat, rye, and grass were not materially affected 
by low temperature; at the close of the month snow had disappeared 
and the weather was spring like.—John R. Sage. 

Kansas.—A cold month; the first and last days were warm and the 
middle portion cold. Wheat was well covered with snow during the cold 
part and was further benefited by the wet snow of the 24-27th, and was in 
good condition. Ground too wet for plowing or oat sowing in south. 
Some corn in field damaged by wet snow. Peach buds reported killed 
in central counties.— 7. B. Jennings. 

Kentucky.—Crops were fairly well protected by snow during the severe 
weather. In the western counties some damage was caused by floods. 
Early sown wheat was in excellent condition and the outlook for the 
crop as a whole was encouraging. Rye and oats were in good condition. 
Tarm work was badly delayed; very little was done toward burning to- 
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bacco beds until the last of the month. Early peaches and early cherries 
have probably been injured by the freeze.—H. B. Hersey. 

Lowsiana.—General rains fell on fifteen days, and the ground was too 
wet for cultivation throughout the entire month. Preparations for cot- 
ton planting were much behind average seasons. Corn planting could not 
be commenced, and very little preparation for the crop has been made. 
Dry weather was needed for the sugar cane crop. Planting has been ma- 
terially retarded, and much seed cane is sprouting in the windrows. 
Very little rice has been planted. Truck gardens where protected from 
the severe freeze during the second decade of the month were doing well, 
but where the warnings were not heeded the crops were killed.—J. M. 
Cline. 

Maryland and Delaware.— Wet weather was somewhat hurtful to wheat 
in lowlands, but the crop as a whole was ina satisfactory condition, espe- 
cially in the upper counties, where heavy snows on the 16th and 17th 
afforded ample protection during the cold that followed. Some peach 
buds were reported killed by the severe temperatures. All grasses were in 
fair to good condition. Some clover being seeded. Many tobacco rais- 
ers were seeding their beds. Farming operations generally have moved 
slowly on account of the frequent rainy spells.— Oliver L. Fassig. 

Michigan.— Winter wheat was well protected from the 2d until the 
warm rains of the last few days of the month; it was especially well pro- 
tected during the severe cold wave of the 16th to 19th. Correspondents 
generally agree that no injury occurred. At the close of the month most 
fields were bare; in many places low, level fields were covered with water, 
which might do damage if weather favorable for freezing and thawing 
ensued. The general opinion of correspondents was that all fruit trees 
had wintered well and were in a promising condition.—C. F. Schneider. 

Minnesota.— Decidedly cold weather from the 12th to the 20th, with 
minimum temperatures below zero in all parts of the State, and below 
—40 in northern-central portions. The mean temperatures were slightly 
above the normal in the Red River Valley and in some other parts of the 
north, and it was cooler than usual in southern portions; the average for 
the whole State was slightly lower than the normal. There was less 
snowfall than usual; the snow depth averaged from 3 to 9 inches in the 
open country to much greater depths in the timber.— 7. S. Outram. 

Mississippi.—Heavy to excessive rains were quite general during the 
first 16 days of the month and during the last 3, while from the 16th to 
the 25th generally fair weather prevailed. The average precipitation for 
the State was by far the heaviest on record for the month. Conditions 
were unfavorable for preparing the soil for planting, and as a result little 
was accomplished along this line, except in some of the southern counties 
where oat seeding and truck gardening were in progress.— W. S. Belden. 

Miasouri.—Wheat was well protected by snow during the coldest 
weather except in a few of the northern and some of the extreme south- 
ern counties, and although it suffered some injury in localities from alter- 
nate thawing and freezing during the first part of the month, was gener- 
ally reported in fair to good condition at the close. Practically all of the 
peach buds were killed by the low temperature of the 17th, except in a 
few of the extreme southern counties.—A. KE. Hackett. 

Montana.— The mean temperature for February was below the seasonal 
average in practically every part of the State, and the monthly range 
was unusually great. The range was covered with a sheet of crusted snow 
throughout the Milk River Valley to the east of Chinook, and in the 
Missouri River Valley in Dawson and Valley counties, and stock was suf- 
fering at the close of the month.— Montrose W. Hayes. 

Nebraska.—The heavy snowfall of the month was very favorable to fall 
sown grain. The ground was covered with snow most of the time, pro- 
tecting the grain from the low temperatures of the middle of the month, 
and the water from the melting snow will furnish sufficient moisture to 
place the ground in excellent condition to favor the growth of the grain 
when warm weather comes. Winter wheat continued in good condition. 
The ground being covered with snow has been unfavorable for stock in- 
terests in western counties, requiring an unusual amount of feed for the 
stock.—G. A. Loveland. 

Nevada.—The weather throughout the month was unusually cold, with 
heavy snows on the Ist, 4th, and 8th. The valleys were covered with 
snow the first three weeks. In the mountain districts many sheep died 
from cold and starvation, the owners being unable to carry feed to them 
or drive them to the valleys on account of the deep snow.—J. H. Smith. 

New England.—The month, though generally mild as to temperature, 
was considered stormy, with rapid and sudden weather changes. At the 
close of the month the ground in the southern portion was bare while in 
northern sections the depth of snow was less than the average for the 
season.—J. W. Smith. 

New Jersey.—Winter grain and grass were well covered by heavy snow 
from the 16th to 26th. At the close of the month, although well pro- 
tected during the severe cold spell, 17th to 23d, wheat and rye were 
below the average. Much young grass had been winter killed, and the 
fields looked very yellow. Orchard fruit trees have wintered well. The 
average depths of snowfall for the various districts were as follows: The 
Highlands and Kittatinny Valley, 8.6 inches; Red Sand Stone Plain, 10.8 
inches; Southern Interior, 3.4 inches; Sea Coast, 4 inches. Some early 
peas were planted in the southern section. — Edward W. McGann. 

New Mexico.—Unusually cold February, with much more snow than 
usual, especially in northeastern and central sections. Some slight loss 
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in stock on northern ranges, but the beneficial effect of the heavy snows 
far outbalanced the loss. Soil was in excellent condition.—R. M. 
Hardinge. 

New York.—The ground was reported bare in some sections during the 
first of the month, injuring wheat and rye to some extent, and some tops 
were brown, but very little damage was mentioned. During the latter 
part of the month there was ample snow protection, and wheat and rye 
were in good condition. —R. G. Allen. 

North Carolina.—On account of the excessive rainfall very little farm 
work could be accomplished during February, and conditions were not 
favorable for the winter cereals. The warmth and moisture during the 
first half of the month caused succulent growth of wheat, which was con- 
siderably injured by the subsequent severe freeze from the 17th to 20th. 
At the close of the month the appearance of winter wheat, oats, and rye 
was not so good, though the excellent stands were unimpaired. Toward 
the end of the month trucking in the east made some progress and many 
tobacco beds were seeded.—C. F. von Herrmann. 

North Dakota.—Some of the most severe cold weather for years pre- 
vailed during the month. The snowfall was less than usual in most see- 
tions.—B. H. Bronson. 

Ohio.—-W heat was well protected by snow during the coldest weather, 
and received little if any injury from freezing and thawing; at the end 
of the month the plants were reported in good condition, but there was 
no snow on the ground. Stock was in good condition. No injury to 
peach buds was reported.—J. Warren Smith. 

Oklahoma and Indian Territories.—W heat was well protected by snow 
during cold period from 15th to 20th, and continues in good to fine condi- 
tion; rye and volunteer oats were doing well. Stock was in fair condition, 
but suffered slight to serious loss during cold period. Fruit trees were 
uninjured. Farm work was delayed by wet, cold ground, and but small 
progress was made in seedingof oatsand potatoes. The ground was full 
of moisture, and the outlook for crops was very promising. —C. M. Strong. 

Oregon. The month, although dry and sunshiny, was rather unfavor- 
able for grain and forage plants; the nights were cold and frosty and the 
days were unusually warm. Early sown fall wheat maintained a good 
color and no complaint regarding the stand was made; winter seeded 
grain did not fare as well, especially that on low land, where the alter- 
nate freezing and thawing heaved the roots out of the soil, and some re- 
seeding will be necessary. There was a general shortage of pasture over 
the entire State at the close of the month.—Edward A. Beals. 

Pennsylvania.—The mean temperature was higher than for any cor- 
responding period since 1897 and the month was characterized by alter- 
nate and pronounced warm and cold spells. The average precipitation 
was the heaviest for any February since 1896; moderate amounts on the 
Ist to 4th, 8th and 9th, 11th and 12th; copious rains or heavy snow and 
sleet on the 15th, 16th, and 17th; heaviest rainfall of the winter on the 
27th and 28th. Soil well protected by snow in most sections during the 
cold spell and so far as known grains and grass did not suffer by freezing. — 
T. F. Townsend. 

Porto Rico.—The weather was ideal for cane cutting and sugar making, 
and this work was general; young canes needed more rain. Tobacco cut- 
ting progressed throughout the month and was nearly finished in some 
localities; this crop suffered from the dry weather and also from the 
tobacco flea. Coffee trees commenced to blossom during the last days 
of the month. Planting and cultivation of minor crops were retarded 
by the dry condition of the ground, especially in the southern and 
western districts. Pasturage was drying up and stock were suffering 
in consequence.—E. C. Tho 

South Carolina.—The soil was too wet to permit much plowing or other 
farm work, which, in consequence, was backward. Fruit trees began to 
bloom early in the month in the southeastern portions, and buds were 
damaged by the freezing weather from the 17th to the 20th; truck was 
also injured slightly and growth checked. Wheat and oats continued 
promising. Seed beds for tobacco were prepared and seeded under un- 
favorable conditions.—J. W. Bauer. 

South Dakota.—The temperature averaged below normal, with an un- 
usually prolonged cold wave in the second decade. In the lower Mis- 
souri and several James Valley counties, the snowfall was considerably 
above the normal, but was deficient over most of the remainder of the 
State. Unmelted snow materially interfered with the grazing of live 
stock on large portions of the ranges, resulting in some losses and un- 
usual consumption of stored feed. On the 28th, from 1 to 12 inches of 
snow covered the middle and eastern portions of the State.—S. W. Glenn. 

Tenneseee.—At the close of the month winter grains were in good con- 
dition generally, early sown wheat being well rooted and vigorous, with 
much better prospects than at this time last year; late sown was much 
damaged by cold from the 15th to 19th, but the snow on the ground from 
the 16th to 22d afforded some protection in places. Oats were badly 
winter killed. The rainfall was much above the average and the month 
was generally unfavorable for outdoor work.—H. C. Bate. 

Texas.—Stormy, wintry weather characterized the month of February 
in all parts of the section. Marked fluctuations in temperature culmi- 
nated in the severest cold wave of the winter from the 15th to 17th, 
which gave the first general freeze to all parts of the State and tempera- 
ture below zero in the panhandle. Very heavy snowfalls in the pan- 
handle and northwestern counties were recorded; at Amarillo the exces- 
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In the following table are given, for the various sections of 
the Climate and Crop Service of the Weather Bureau, the aver- 
age temperature and rainfall, the stations reporting the highest 
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and lowest temperatures with dates of occurrence, the stations 
reporting greatest and least monthly precipitation, and other 
data, as indicated by the several headings: 


Summary of temperature and precipitation by sections, February, 1903. 


sive amount of 28.7 inches (unmelted) was reported. Farming opera- 
tions practically suspended in many parts of the State, and little land 
breaking and seeding were accomplished. Winter grains continued to 
show excellent condition and only in low places was unsatisfactory growth 
reported, this being due to the water that covers the ground; the plants 
were well rooted and growing nicely; prospects were bright for fine grain 
yields. Extensive loss of plants and vegetables from severe freeze of the 
15-17th, despite precautionary measures taken. Considerable loss of 
stock from the severe weather.—Edward H. Bowie. 

Utah.—The month was not only the coldest February, but one of the 
coldest months on record for the State. Fields were generally well 
covered with snow throughout the month, and it was therefore not proba- 
ble that any damage was done to fall grain by the low temperatures. 
The fruit crop was also thought to have passed through the month with- 
out damage. The small amount of feed which remained on the ranges 
was covered with snow, and reports indicated that a large number of 
cattle and sheep perished from starvation and exposure.—L. H. Murdoch. 

Virginia. The temperature of the month was above normal; the pre- 
cipitation, nearly all of which came as rain, was in excess. On the 
whole, winter wheat and oats made satisfactory progress, though the 
wet condition of the soil caused some damage, and winter killing oc- 
curred, locally, during the coldest weather of the month. Some prepa- 
ration of tobacco plant beds was made, though this and other outdoor 
work was hampered by unfavorable weather.— Edward A. Evana. 

Washington. — Although the month was open, and there was an abun- 
dance of warm sunshine, winter wheat did not grow much on account of 
cold and frosty nights. Alternate thawing and freezing was thought by 
many to have caused some injury to wheat, but although it had not 
grown much it was in fairly good condition. Snow melted off before the 


end of the month, leaving the ground bare and wheat unprotected. 
Fruit buds were thought to be uninjured, although somewhat unduly de- 
G. N. Salisbury. 


2 


veloped. 


Temperature—in degrees Fahrenheit. Precipitation—in inches and hundredths. 
g | 
2 is Monthly extremes. z Sani Greatest monthly. Least monthly. 
= g2 Station. Station. Station. Station. = 
4 § 2/64 = 
Alabama ...............- 4 +1.4 || Bermada ........... 14 || Newhurg........... 0 17 10.95 5. 56 || Goodwater..........| 16.66 || Ozark...............| &28 
Arizona....... 44.0| Astec................ 1.08) +021 | Cochise 4.20 | Buckeye ............, 0.00 
0.4 || Pasagould........... 79 Pocahontas, Pond .. .|—12 17 7.57 4.10 || Prescott.............| 11.49 || Silver Springs.......| 3.15 
43.7 5.5 Imperial ............| 94 36 139 1.76 1.26 Mount St. Helena... 7.96 | 5stations............| 0.00 
evades 62.7 3.7 90 ; De Funiak Springs...) 20 18] 5.67 1.88 | Molino..............| 12.69 || Flamingo ...........| 1.36 
49.7 2.6 Douglas, Millen..... 15 Diamond. 9 18} 8.55 14.41 | Statesboro...........| 3.10 
19.2 7.7 || 8. Marys............| & 22 Chesterfield . —37 0.51 -1. 16 || City .......... 2.21 || Blackfoot ...........| 0.00 
29.8 67 2 | Logansport..........—17 17] 4.40 1.69 || Marengo...... ..... 7.87 | Topeka............. 1, 25 
19.8 2 Sstations............|—21 16-18 1,18 0.09 | Danville ............| 3.25 || Galva. 
2.6 Medicine Lodge..... 74 1 || 4stations......... —22 17,18 2.09 0.98 Garden ity. 4.41 |) Hanover............| 0.52 
37.5 2.8 Jackson, Pikeville... 75 13 | Manchester ........ 16 19 7.28 3.48 Alpha.. 10,50 | Scott. 
Louisiana. . 52.2 OS || 3 atations ........... 9 15-17] 8.82 4.29 | Lake Prov idence 16.02 5.10 
Maryland and Delaware 35.5 4.6 | Sstations ...........| 73 28 «Frederick, 12 Ik] 4.96 1.29 Bachmans V alley, 8.20 Chewsville,Md...... | 2.74 
| Md. 
Michigan ...............1 21.0 2 Humboldt. resins 9 16} 2.25 4.12 Humboldt ..........) 0.10 
10.6 20 47 22 Pokegama Falls 9 16] 0.59 0.15 Willow River ....... » 
Mississippi . .... ....../ 48.4 0.1 | Indianola, Laurel 80 | 13-15 || Ripley .............. 0 17 10. 82 5.66 Kosciusko... ...-| 16.29 || West Point..........) 6.06 
os 6.0 | Caruthersville....... 74 2 | Montreal...... 25 2.89 0.41 New Madrid . || Gramt City......... 0. 53 
ad 17.7 2.5 | Lamedeer............ @ 22 —45 16] 0.46, —O0.28 Red Lodge.......... 1,61 || Setetions...........| 
19.2 4.7) Ansley || Agete 15] 1.42 0.72 || Hayes Center ....... 3.83, Fort Robinson ...... | 0.60 
20.7 | -12.1 || Rioville............. 86 24 32 13] 0.56 —0.47  Lewers Ranch....... 1.63 || 2 stations............ 
New England........... 25.7 2.6 Berlin Mills, N. HM... 63 28 Van Buren, Me...... 197 4.03 Kingston, R.1....... 7.04 Vt......) 1.92 
New Jersey ............. 33.7 3.6 Beverly ...... 18} 4.87 0.73 | Woodbine........... 6.60 | Layton. 
| 6.9 || Carisbad ............| 1 | Fort Union .........\—21 15% 1.29) 40.33 | Mountainair........ 5.39 | 2 stations. 
3.5 West Berne ......... 65 18 3.08 0.12 Wappingers Falls... 6,08 Haskinville......... 0.72 
North Carolina ........./ 44.9 2.2 Wilmington......... 76 —3 1s} 6.71 2.35 || Highlands .......... 15.93 | Carrituck Inlet ..... 2.56 
North Dakota........... 3. 3.5 || Fort Yates..........| @ 26 || Dunseith............|—@ 16} 0.38 0.10 | Fullerton ........... 1,38 | 5stations............ : 
Oklahoma and Indian 35.7 2.1 || Goodwater .......... 77 2 || Kenton .............|--17 3.98 | + 2.57 Hartshorne ......... 7.12 || Newkirk............| 158 
Territories. | 
|| Gardimer........... 71 24 1.68 | —3. 54 || Glenora............. | 8.50 | Arlington ...........| 0.00 
74.5 i) 17 || Adjuntas........... 48 13% 1.22 0.02 || Humacao...........| 3.67 || 2stations............| T. 
South Carolina .......... 49.0 ........... 81 614-16 | Barksdale.......... 1! 7.08 2.34 Clemson ‘ollege. .... 12.48 Charleston 2. 07 
South Dakota ........... 12.0 3.8 Cherry Creek. 17} 0.638 6.18 Yankton. 258 Grand River School. 0.61 
Tennessee .............. 44 2.3 Newport .... ‘ 76 18 || Rugby 19} 8.04 3.61 | Decatur. 15.11 || Center Point ........| 3.87 
2.7 Port Ringgold... | 13 || Amarillo............ — 3 16] 5. 66 4.05 San Marcos.......... 10.31 Fort Stockton .......) 0.20 
39.8 3.8 Stevens City... 78 4 || Léncoln .............1—38 is} 4.79 1.30 Speers Ferry 8.18 | Cape Henry.........| 2.46 
West Virginia .......... 35.3) +43 Cuba. 74 2 Ryan. .—19 19} 5.99 Po eae 9.59 | Old Fields...........) 2.58 
17.3| 40.8 Prairie du Chien. 57 12 Grautsburg ..—40 16] 1.08 —0.65 | Appleton............| 2.27 Downing............| 0.06 
13.5 7.9 Irma. 56 19 Border. .|—51 14] 0.69 0.05 | Cheyenne........... | 1.79 


West Virginia.— Wheat, rye, oats, and grass were in better condition 
than usual at the close of February, being protected by a heavy snowfall 
from the severe freezing weather which prevailed from the 16th to the 
23d. Plowing was generally backward, but had been begun in several 
southern counties, and a few tobacco beds were sown. Range stock 
suffered during the cold, snowy weather, but fed stock was in good 
condition. Rough feed was becoming scarce in some counties, but it will 
probably last through the winter. Peach buds which had swollen were 
probably killed.— FE. C. Vose 

Wisconsin. — Conditions during the month generally favorable. Ample 
snowfall to afford protection to growing crops during the cold period from 
the 14th to the 24th, and sufficient precipitation, with the exception of 
small areas in the northern counties, to meet requirements of soil and 
winter grains and grasses. Special reports indicated generally satisfac- 
tory condition of winter crops. Precipitation somewhat below normal, 
but fairly well distributed.—J. W. Shaeffer. 

Wyoming.—The month was a very unfavorable one for stock depending 
on range feed, owing to extreme cold and much of the range being covered 
with a crust of hard snow; the losses thus far have probably not exceeded 
the normal. The stock of snow in the mountains over the southern half 
of the State was such as to insure a good supply of water for irrigation 
next summer; the northern half of the State did not have as good a snow- 
fall.— W. S. Palmer. 


SNOWFALL AND WATER SUPPLY IN THE ROCKY MOUNTAIN REGION. 


The following extracts are taken from the snow bulletins for 
February, 1903, prepared by the Section Directors of Climate 
and Crop sections in the Rocky Mountain region: 


Arizona.—In the mountains snow lies on the ground to depths varying 
from one inch to several feet, giving promise of an adequate supply of 
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irrigation water for the coming crop season. Rain and melting snow 
during the winter have caused the soil in the regions which supply water 
for irrigation purposes to become generally well saturated with water, 
which increases the favorableness of the prospects. Springs in the moun- 
tain region are increasing in the amount of running water. 

Colorado.—-There has been a general and material improvement in the 
outlook for late irrigation. Over a comparatively small area in the cen- 
ter of the State, in Lake, Summit, Eagle, and the northern part of Gun- 
nison, where the Gunnison, Grand, and Arkansas rise, the totals were 
considerably less than normal, but in general other parts of the mountain 
region appear to have had the normal amount or an excess, Exception- 
ally low temperatures have been a feature, and even on the sunny slopes 
there has been but little melting. The action of the winds will also be a 
factor in conserving the moisture, for the bulk of the current fall has 
been swept into huge drifts in the timber, gulches, etc., where it is likely 
to remain hard packed and practically solid ice until after later snowfalls 
have been melted. 

Idaho.—-February has contributed little to the supply of snow, the 
the month having been deficient in precipitation over the entire State. 
However, while great extremes of cold have not been reached, the tem- 
perature has been uniformly lower than the average, so that while there 
has been a decrease in the depth of snow in the valleys the amount at 
higher elevations averages about the same as at the close of January. 
What little melting has taken place has only served to settle and pack 
the snow rather than to diminish its mass, so that in most sections the 
mountain gulehes are well filled with hard, icy snow. In some sections 
high winds have formed drifts of great depths, which will further con- 
tribute to the uniformity of the waterflow. 

Montana.—In numerous sections of Montana, especially to the west of 
the mountains, February was a cold month. The snowfall was deficient 
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over the greater portion of the State and general conditions have not 
changed materially since January 31. There is, however, a good supply 
of hard packed or solid snow that fell during the earlier part of the winter 
at the heads of most of the streams, and with few exceptions an ample 
supply of water would seem to be assured. 

Nevada.—High winds drifted vast quantities of snow into the canyons 
and gulches where it is packed solid and in many localities nearly a 
hundred feet deep. The outlook for an abundance of water during the 
coming season is the best in many years. 

New Mexico.-, Reports from all sections of the Territory show that 
February brought more moisture than any February for many years 
past. The depth of snow lying on the ground at the end of the month 
ranged from 6 feet in the northern mountains to about a foot on the 
average in the Black Range country. The northeastern section of the 
Territory, which suffered so greatly from the protracted drought of last 
year, has had deep snows, covering all the plains to a depth of from & 
inches to 2 feet, and in the mountains of Union County to a great depth. 
Reports indicate that the snow is well packed in the ravines, thus in- 
suring a steady supply. The streams are now carrying a good supply, 
and there is every prospect for an abundance of water for several months 
to come. 

Utah.—The month was one of the coldest on record, and there was 
little or no loss of snow by melting. The snow continued to drift and 
pack nicely. As stated in the January bulletin, all sections of the State 
will have an abundant supply of water for irrigation throughout the 
whole of the coming crop season. 

Wyoming. Cold weather and a snowfall much in excess of the Febru- 
ary normal was general over nearly every section of the State during the 
month. 


SPECIAL CONTRIBUTIONS. 


HAWAIIAN CLIMATOLOGICAL DATA. 
By Curtis J. Lyons, Territorial Meteorologist. 


GENERAL SUMMARY FOR FEBRUARY, 1903. 


Honolulu.—Temperature mean for the month, 67.3°; normal, 
70.6°; average daily maximum, 73.2°; average daily minimum, 
61.3°; mean daily range, 11.9°; greatest daily range, 20.0°; 
least daily range, 6°; highest temperature, 77°; lowest, 53°. 
The month was colder than any month on record—25 years. 

Barometer average, 30.003; normal, 29.958; highest, 30.21, 
16th; lowest, 29.66,19th; greatest 24-hour change, that is, from 
any given hour on one day to the same hour on the next, 0.30, 
18-19th; lows passed this point on the 10th and 19th; highs 
on the 6th and 16th. 

Relative humidity average, 71.4 per cent; normal, 76.0 per 
cent; mean dew-point, 57.0°; normal, 62.5°; mean absolute 
moisture, 5.24 grains per cubic foot; normal, 6.24 grains. 

Dew-point lowest on record. Low periods indicating also 
passage of cold wave, 10th to 14th, and 23d. Dew on grass, 
8 mornings. 

Rainfall, 5.86 inches; normal, 5.48; rain-record days, 12; 
normal, 15; greatest rainfall in one day, 2.14, on the 20th; 
total at Luakaha, 7.98; normal, 14.07; at Kapiolani Park, 4.44; 
normal, 4.89. 

The artesian well level rose during the month from 35.06 to 
35.25 feet above mean sea level. February 28, 1902, it stood 
at 33.80. The average daily mean sea level for the month was 
9.66, the assumed annual mean being 10.00 feet above datum. 
For February, 1902, it was 9.89. 

Trade wind days, 17, (5 NNE.); normal,12; average force of 
wind during daylight, 2.7, Beaufort scale. Average cloudi- 
ness, tenths of sky, 4.7; normal, 4.9. 

Approximate percentages of district rainfall as compared 
with normal; South Hilo, 82 per cent; North Hilo, 130; Ha- 
makua, 82; Kohala, 85; Waimea, 80; Kona,65; Kau,60; Puna, 
80; Maui, 100; Oahu, Honolulu, 100; Upper Nuuanu and 
Koolau, 60; Kauai, 42. 

The heaviest rainfall reported for the month was at Puuohua, 
Hilo, 19.36. Heaviest 24-hour rainfall, 4.86, at Laupahoehoe, 
23d. 

Ewa, 50 feet elevation, reports 51° minimum temperature on 
the 10th; Waimea and Waiakoa, 44° lowest temperature; Hilo, 
54°. 


Rainfall data for February, 1902. 


¢ 
Stations. Stations. = 

2 

< 
HAWAIL. 

HILO, e. and ne, Feet. Inches. OAHU, Feet. Inches. 
100 8.46 Kulaokahua(Castle), sw... 4. 28 
toned 1,250 9. 02 Reservoir . 120 4.81 
8, 23 . 8. Naval Station, 6 2.45 
200 «10.17 apiolani Park, sw. 10 4.44 
id 300, «13.21 Col ege Hills... 5. 58 
Puuohua...................../1,050 | 19.36 || Manoa (Woodlawn Dairy), c. 285 7.77 
Laupahoehoe ................ 500 «11.95 Manoa (Rhodes Gardens)... 360 9, 42 
400 || School street (Bishop), sw... .............. 

HAMAKUA, he. Insane Asylum, sw.......... 30 5. 08 
250 8.13 Kamehameha School........ _ 
300 6.55 || Kalihi-Uka, sw.............. 485 7.77 
Paauhau 300 5.04 | Nuuanu (W. W. Hall), sw... 50 5.18 
Honokaa (Mill) — 5.24 | Nuuanu (Wyllie street)..... 250 ........ 
Honokaa (Meinicke).........1,100 ........| Nuuanu (Elee, Station), sw.. 405 5. 23 
700 3.99 Nuuanu (Luakaha), ec. ..| 850 7. 98 

KOHALA, 2D. U.S. Experiment Station. . 350 5. 69 
| 200 3.53 | Laniakea Nahuina)........ 1m) 8. 32 
Kohala (Mission) ............| 521 3.71 | Tantalus Heights............ 1, 360 10. 54 
Kohala (Sugar Co.)........... | 270 3.35 | Waimanalo, ne.............. 300 2. 84 
700 4.34 | Maunawili,ne. ............. 300 5. 02 
Puuhue Ranch............... 1,847 | 4.75 || Ahuimanu,ne............... 350 5.27 
Kealakekua .. 1.76 | Ewa Plantation, s............ 60 1, 39 
Napoo 1.8 U.S. Station 45 1.31 
KAU, | 6.12 
Kahuku 1, 680 1.94 KAUAI. 
1.00 Lihue (Grove Farm),e...... 200 2. 07 
acces 650 1.31 Lihue (Molokoa),e.......... 300 1, 80 
310 2.20 Lihue (Kukaua),e........... 1,000 4.14 
Volcano House............... 10 4.78 
PUNA 10 4. 67 
Olaa, Mountain View (Russel) 1,690 4.56 
“MAUL Wahiawa (Mountain) ....... 3,000 7.60 
3.58 MeBryde (Residences 3. 24 
Waiopae Ranch ......... ‘st 1.99 | Lawai (Gov. Road).......... 450 3. 46 
8. 6.63 Lawai, w 225 2. 08 
Kipahulu,s ..... al Lawai,e 800 3.16 
1, 600 17. 80 | 
Kula (E rehwon), n. 4,500 5.94 Kanmann 4.08 
| 2,700 3.50) Niulii. 4.10 
Haleakala Ranch............. 2,000 11.79 || Haleakala Ranch................. 14. 21 


Note.—The letters n, s, e, w, and c show the exposure of the station relative to the winds. 
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OBSERVATIONS AT HONOLULU. 


The station is at 21° 18’ N., 157° 50 W. It is the Hawaiian Weather Bureau station 
Punahou. (See fig. 2, No. 1, in the MontuLy WeatHer Review for July, 1902, page 365. ) 

Hawaiian standard time is 10° 30" slow of Greenwich time. Honolulu local mean time 
is 10° 31" slow of Greenwich. 

The pressure is corrected for temperature and reduced to sea level, and the gravity cor- 
rection, —0.06, has been = 

The average direction and force of the wind and the average cloudiness for the whole day 
are given unless they have varied more than usual, ih which case the extremes are given. 
The scale of wind force is 0 to 12, or Beaufort scale. Two directions of wind, or values of wind 
force, or amounts of cloudiness, connected by a dash, indicate change from one to the other. 

The rainfall for twenty-four hours is measured at 9 a. m. local, or 7.31 p. m., Greenwich 
time, on the respective dates. 

The rain gage, 8 inches in diameter, is 1 foot above ground. Thermometer, 9 feet above 
ground, Ground is 43 feet and the barometer 50 feet above sea level. 


Meteorological Observations at Honolulu, February, 1903. 


During twenty-four hours preceding 1 p.m. Greenwich > 
time, or 1:30 a. m. Honolulu time. 
d 
2 Tempera- Sea-level | 2g 
Means, Wind. is | pressures, 
| | 
30.11 69 62.5] 74 69 7 ene 5 5 30.18 | 30.08 0.01 
2.....| 30.12 | 70 63.5174 67 | 59.5 68 | ne 45 7 30.16 30.10 0,08 
B 30.05 70 62.5 75 69 $59.5 66 ne | 4-5 30.16 30.04 0.00 
4.....| 30.08 | 68 64.5 4 7 69 | 60.0 70 | ne. 4-5 8 30.09 30.01) 1.35 
5....., 30.05/70 64 975 66 | 61.5 73 | ne. 3-5 | 8-4 30.10 30.01 0.40 
6.....| 30,14) 70 63.5175 67 60.5 73 | ne 5 6 30.19 30.05) 0.45 
7.....| 3.14 | @ 64.5]74 65 59.7 70 ne. | 5 5 30.19 | 30.09) 0.25 
8.....| | 71 66 74 67 =63.7 78 ne. 5 30.16 30.05) 0.10 
29. 99 2. 76 «64.5 80 | ne. 3-0) 4-1) 30.11 29.99) 0.00 
29. 93 77 64.0 80 | 0-3) 30.00 | 29.87, 0.00 
29, 88 72 | 56 62.3) 72 | n. | O |} O41 29.94 | 29.81) 0.00 
 _- 29. 90 73 53 55.0 7 n-w | 0-2 2 29.95 | 29.85 0.00 
 -- 30, 00 73 53 55.7 79 w. 2-0 2 30.02 29.93 0.00 
14..... 30.06 «61 58.3 72 w-n | 0-4 10-1) 30, 06 29.96 0.00 
50. 10 72 6 | 49.3 55 | nne. | 4 10-4 30.14 30.05 0.00 
16.....| 30,16 72 63 | 54.0 64 | ne | 34 4 30.19 30.11) 0.00 
17. 30.14 74 | 65 | 54.7 62 ne. | 8 5 30.21 | 30.14 0.00 
18..... 30.06 «61S 56.7 67 | ne 6 30.19 30.07 0.00 
19. . 29. 86 74 59 «62 sw-n 10 9-0 30.08 29.87 0.00 
20. . 29.66 69 57 56.5 81 | sw-w | 3-0 10-3 29.87 29.66 2.14 
21. -| 29. 85 7 54 59.5 84 nne. 4 96 29.88 29.66) 0.60 
.....| 2.90 73° «60.7 76 ne. 4 8 29.96 29.84 0.50 
73 63 61,0 82 ne-n, 3.0 9-1 29.95 29.86) 0.01 
M.....; 70 49.0 61 nw. | 2-4 | 5) 29.95 29.85) 0,02 
%.....| 72 | 53.3 73 nw-n 2-0 4 30.02 29.91) 0. 00 
%.....| 20.95 72 56 55,7 71 n. 2] 5, 30.02 29.92) 0.00 
 - 30, 00 73 61 54.3 68 nne 3-0 1 30.05 29.93) 0.00 
23... 30.04 73 | «57 7 ne. 3 10-3 30.07 29.99 0.00 
Means. 30.001 64.1 59.6 973.2 61.3, 57.0 71.4.......... 12.7 4.7 30, 06429, 954...... 
Depart- | 


Mean temperature for February, 1903, (6 | 2 + 9) + 3=67.3; normal is 70.6. Mean pres- 
sure for February, 1903, (9+ 3) + 2= 30.003; normal is 29.958. 

* This pressure is as recorded at 1 p. m., Greenwich time. These temperatures are ob- 
served at 6 a. m., local, or 4.31 p. m., Greenwich time. {These values are the means of 
(64+94+249)+4 Beaufort scale. 

Maximum thermometer set at 9 p. m. and minimum at 2 p. m., local time. 


Mean temperature table. 


Stati Eleva- Mean | Mean Cor, 
tion, max. min. av'ge. 


Feet. bd 
United States Magnetic 76.4 59.7 67.3 
United States Experimental Station ...................- 350 73.8 62.2 67.5 


Kohala, Bond, dew point, 58.4°; relative humidity, 73 per 
cent; Ewa Mill, 56° and 65; Magnetic Station, 57° and 71, 
same as Punahou. 

As stated before, the month was the coldest on record, the 
dew-point also being the lowest. The marked disturbances of 
the month were about the 10th and 20th. Heavy surf, Ist—7th, 
llth, and 21st. Snow on the 19th, 20th, and 23d. The first 
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fell as low down on the mountains, including Hualalai in Kona, 
as yet known, the previous recorded snowfalls on Mount Hua- 
lalai being in 1892 and 1863. Seven thousand feet elevation 
is about the lowest limit of snowfall on the Hawaiian mountains. 

Electric storms on the 19th and 20th on Maui and Hawaii. 
Earthquakes, Hilo, 9th, 11:23 a. m., and 21st; Waimea, 4th, 
10 p. m.; Kohala, 4th, 12:20 a. m. 

The total rainfall at Nahiku, Maui, at 1600 feet elevation, 
for the twelve months from March 1, 1902, to February 28, 
1903, 429.48 inches. 


CLIMATOLOGY OF COSTA RICA. 


Communicated by H. Prrrrer, Director, Physical Geographic Institute. 
[For tables see the last page of this Review preceding the charts. ] 


Notes on the weather.—On the Pacific slope the weather was 
quite normal for the season; i. e., hot, dry, and windy. For 
San José pressure and temperature were slightly above the 
normals, while the hours of sunshine show a large excess. On 
the Atlantic slope rain was rather scarce and the coast stations 
report several squalls with a stormy sea. 

Earthquakes in San José.—February 1, 9° 15" a. m., light 
shock E-W, intensity I, duration 3 seconds. February 2, 12" 
33" p. m., light shock N-S, intensity II, duration 5 seconds. 
February 3, 6" 20" a. m., rather strong and well-felt shock NS, 
intensity III, duration 4 seconds. February 10, 6" 07" a. m., 
strong shock E-W, intensity ITI, duration 10 seconds. Febru- 
ary 11, 4" 49" a. m., slight shock E-—W, intensity II, duration 
4 seconds. February 22, 3" 05" p. m., strong shock E-W, in- 
tensity IIT, duration 8 seconds. February 24, 8" 22" p. m., 
light shock E-W, intensity II, duration 4 seconds; 10" 12” p. m., 
slight shock E—W, intensity III, duration 6 second. Another 
shock, strong and dilated, is reported from Cachi and Paraiso, 
having been felt same day, 24th, at about 4 a.m. February 
25, 6° 06" a. m., well-felt shock E-W, intensity III, duration 6 
seconds. February 28, 4" 09" a. m., dilated tremors E—W, in- 
tensity III, duration 38 seconds; generally felt, frightening 
people. The same earthquake is officially reported from San 
Isidro de Alajuela. 


THE TEMPERATURE AND RAINFALL DEPARTURES 
AT HAWAII, AS DUPLICATED IN NEW ENGLAND 
SIXTY DAYS LATER. 

By Auton D. E_mer, Northfield, Mass., dated February 11, 1903. 


When the Monruty Wearner Review began publishing Curtis 
J. Lyons’s Hawaiian observations it was said to be done for the 
benefit of those who wished to study for long-range seasonal 
predictions. I, therefore, inclose a copy (unverified for cleri- 
cal errors) of some comparisons which I have just made, only 
extending them until I detected a corelation between the 
Honolulu monthly temperatures and those of New England 
two months later. 

Table 1 shows that changes in the departures from monthly 
normals of rainfall in Honolulu are followed by corresponding 
changes in New England sixty days later, in a majority of 
cases, and the same holds good for the temperature departures. 

Attention is called to the fact that the 60-day period, not 
only for precipitation but also for temperature, is much more 
marked as the records progress, thus confirming a suspicion 
that the whole difficulty in the earlier records was the want of 
good normals. 

During 1902, rising or falling monthly temperatures at Ha- 
waii were followed by increased or decreased precipitation in 
New England two months later, with the exception of but one 
and one-half months. The year 1902 was likewise remarkable 
in New England for having increased temperature accompany 
increased precipitation and decreased temperature accompany 
decreased precipitation every month but one. This is explana- 
tory of the cold summer, corrected by a warm spring and a 
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warm fall. Carrying comparisons back to 1898 shows that 
predictions of rainfall and temperature in New England can 
sometimes be made from the preceding temperature of Hono- 
lulu. But it is interesting to observe that when this 60-day 
rule does not apply, the temperature at Honolulu is followed 
sixty days later by a similar temperature in New England 14 
times out of 18 in the four years or 78 per cent. Excluding 
four months of comparisons, affected by uncertain normals, 31 
out of 44 or 70 per cent of months of observed temperature 
at Honolulu were followed two months later by similar changes 
in New England. 


TABLE |.-Departuresa from monthly normals in Honolulu. 


Temperature 


Rainfall departures. departures. 


Year and month, 
New New 
Honolulu. England. Honolulu. England. 


Inches. 4 Inches. oF oF 
September ............. 0. 36 — 0.1 + 2.6 
October ..... + 2.7! 0.3 2.6 
— 420 + 1.82 1.1 0a 
te te — 2.05 — 0.29 0.4 
es — 1.0 0. 30 1.6 — 2.0 
— 1.9 — 1.33 | — 0.1 1.0 
ences — — 2.01 | 0.0 0.4 
July — 1.60 0.00 — 03 0.0 
August tins — 0.50 2.26 | -~@s 0.3 
— 1.35 1.40 — 0.2 — 1.4 
+ 156 — 1.67 0.6 3.1 
November ....... sewed ~ 4.85 1.7 0.3 0.0 
— 2.91 1.41 O06 + 2.7 
de 2. 46 0.71 + 04 + 21 
February ......... ke — 4.36 3. 69 — 0.1 0.2 
1. 60 1.65 | + 1.2 3.2 
April oe 2.24 1.19 | 0.0 
June — 0.72 —O14— + 1.7 0.8 
July es 0.79 — 1.64 | + 1.3 1.7 
on 1. 2 | + 1.3 20 
September ..... — 0.50 — 1.30 2.3 
Oetober ......... 4.42 00) +4 06 5.8 
+ 5.78 1. 57 + O38 + 2.9 
January .... 0.10 1.64 1.2 0.0 
February . 2. 00 2.48 — 1.7 5.1 
March .... 0. 82 + 1.91 1.0 0.5 
0. 30 3. 85 0.2 —1.0 
May.. 0.23 2.03 0.6 — 0.7 
Gade — 0.10 0.91 1.5 0.9 
July 0, 27 0. 43 + 0.5 2.6 
August ........ — 1.0 1. 66 1.1 1.7 
September .. — 1.19 0.97 — 06.3 1.3 
October 16 0. 64 1.7 
November . 1. 68 — 1.72 05 44 
December 6.06 4.08 0.1 
2. 80 1. 48 | 0.7 — 0.6 
February . 4.45 + 0.33 — 6.9 0.7 
+ 7.96 + 2.35 | 0.0 + 7.8 
June 0. 33 — 1,42 — 0.2 3.6 
July + 107 — 0.77 + 2.5 
— 024 0. 62 + 08 2.3 
+ 0.29 + 215 0.1 + 13 
veces — 0.17 135 — 06 + 1.3 


It would seem, therefore, that there is a certain interval be- 
tween Hawaii and New England by which monthly clima- 
tological predictions may be approximated to a considerable 
degree of accuracy. 


Norr.—The above table is as given by Mr. Elmer without 
being revised by the Editor. If the rainfall had been ex- 
pressed as percentages of the normal annual amounts and the 
temperatures had been expressed as percentages of the normal 
annual fall at the respective stations, the comparison would 
have been even more interesting. Any improvement or change 
in the adopted monthly normals will change the positive and 
negative signs, and also the above rule as given by Mr. Elmer. 
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His conclusions, therefore, may not be confirmed by further 
investigation, but some definite geographic corelation of value 
may result. —Eb. 

SOME HIGH WIND RECORDS ON THE PACIFIC COAST. 


By Prof. ALEXANDER G. MceApie and Mr, W. W. Thomas, Observer, United States 
Weather Bureau, dated May 27, 1902. 


At the beginning of the year 1902 a new Weather Bureau 
station at Point Reyes Light was completed. The station is 
located in latitude 38° 12’ north, longitude 122° 51’ west of 
Greenwich. The station at this point was originally in rooms 
of the United States Light-House Building, upper southwest 
corner, and the records go back to October 9, 1888. The first 
observation in the present office was on January 17,1902. The 
elevation of the new building is 490 feet above sea level. The 
height of the anemometer cups above the ground is 30 feet. 
On February 23, 24, and 25, 1902, a severe southeast disturb- 
ance prevailed along the coast of California. This was the 
first pronounced disturbance to which the new station had 
been subjected. The following extracts from the Daily 
Journal at Point Reyes Light by the Observer, Mr. W. W. 
Thomas, tell the story of the weather conditions at that time: 


February 28, 1902.—A southeast storm began during the night with 
light rain and a 70-mile wind; the storm continued throughout the day 
showing no abatement at nightfall. A maximum of 80 miles from the 
southeast was recorded at 1:30 p. m., and this velocity was reached fre- 
quently during the afternoon. Order to hoist southeast storm warnings 
received 12 noon. Line down since 12 noon. No communication east. 

February 25, 1902.—The day opened with light rain and a terrifie south- 
east storm in progress; wind increased rapidly to 90 miles an hour at 
10:15 a. m. and continued at that velocity until after 12 noon, very fre- 
quently reaching velocities of 98 to 100 miles an hour. A maximum of 98 
miles during five consecutive minutes occurred 11:15 a. m., at which time 
an extreme velocity of 103 miles was recorded—a mile in 35 seconds. The 
wind began to veer to the west and to lose its force soon after noon; clear- 
ing conditions began and at 2 p. m. the weather was practically clear, 
with afresh southwest wind. About 3 p.m. the clouds began to increase 
rapidly and during the evening threatening weather prevailed with brisk 
southwest wind. 

Distant lightning was observed in the northwest between 11 and 12 
p. m., and later information showed that distant thunder and lightning 
occurred in the northwest frequently throughout the night. 

Since the passage of this storm the weather has reached a normal 
condition. 

During all this terrific wind the anemometer worked magnificently and 
none of the instruments were damaged in the least. 

On March 1 another severe southeast disturbance pre- 
vailed off this section of the Pacific coast. At San Francisco 
the wind changed from southeast at 9 p. m., seventy-fifth 
meridian time, blowing from the south for about 28 minutes 
and then from the southwest, reaching a maximum velocity a 
little after 10 p. m. of 60 miles and an extreme velocity at 10:12 
p- m. of 75 miles. At Point Reyes Light the maximum velocity 
occurred at 9:45 p. m., when 10 miles were recorded in a trifle 
over five minutes. The observer states in a letter “that for a 
half hour prior to this time he checked off the 10-mile spaces 
as they occurred, timing the miles with his watch. One mile 
was completed in slightly less than thirty seconds; and for 
five minutes, including the time of the extreme velocity, the 
miles averaged a small fraction less than thirty-three and one- 
half seconds.” This is at the rate of 107 miles per hour. The 
following brief report of the storm was written by the observer, 
Mr. W. W. Thomas: 

The day opened with cloudy, threatening weather and light wind vary- 
ing in direction from southeast to northeast. Light rain began at 7:45 
a. m., local time; wind continued light to fresh, northeast to southeast 
until noon, when it began blowing steadily from the southeast and to in- 
crease in force toabout 45 milesan hour. At 3:30 p. m. it increased sud- 
denly to a little more than 70 miles an hour. Light rain ended at 5:35 
p. m. and at 5:55 p. m. a rainbow was observed. About 5:30 p. m. the 
wind began to veer to the westward and to increase rapidly in force. At 
6:45 p. m. a maximum of 108 miles was recorded from southwest. Wind 
continued to veer to west and northwest, still continuing at about 100 
miles an hour until 9 p. m., local time. 

Our flagstaff (wooden) blew down at 6:45 p. m. and the receiver of the 
rain gage blew away and has not been found. 
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Weather Bureau building at Point Reyes Light and the old flag staff, blown down 


March 1, 1902, after standing for several years. 


The flagstaff blown down is shown in the accompanying 
photograph (fig. 1) made by Professor McAdie on December 
28, 1901, just before the building was ready for occupancy. 
It should be stated that this flagstaff had stood for several 
years, being used for signaling purposes, and was, so far as 
one could judge, well braced and generally in good condition. 

From May 15 to 20, 1902, the daily weather maps show the 
existence of a marked depression over the Mexican boundary 
and the valley of the Colorado. On Saturday, May 17, the 
southern depression, merging into an extensive trough over- 
lying the entire Rocky Mountain region, was followed on the 
Pacific coast by an areaof high pressure. While the readings 
were neither very low nor yet very high, there appears to have 
been an extensive air motion, an unusually large number of 
stations reporting maximum velocities. On the California coast 
steady and extremely high northwest winds prevailed for a 
period of not less than seventy-two hours. At Point Reyes 
Light for forty-eight hours ending midnight, May 18, the 
average velocity of the wind was 72 miles; for the twenty- 
four hours ending midnight, May 18, the average velocity was 
78 miles; for twelve hours ending midnight, May 15, the 
average velocity was 84 miles; for six hours ending midnight, 
May 18, the average velocity was 88 miles. The greatest 
number of miles recorded in any one hour was 102, from 
8 to 9 p. m., seventy-fifth meridian time, May 18. The maxi- 
mum velocity for the storm was 110 miles, at 8:50 p. m. of the 
18th, and the extreme velocity 120 miles, at 8:38 p. m. 

This record is so remarkable for its length, the high veloci- 
ties involved, and the general character of the air motion that 
a photographic copy has been made, accompanied by a partial 
enlargement, 3.3 times the original, of the portion between 8 
and 9 p. m., when the extreme velocity was recorded. Four 
thousand seven hundred and one miles of wind are legibly 
recorded, and the record is complete, except from 9:19 to 9:36 
p. m., during which time the observer put a new set of cups 
on the anemometer to replace a set that had become loosened 
from the axis and carried away at 9:19 p. m., May 18, the actual 
number of miles for the hour preceding being 91. 


It also appears that between 8 and 9 p. m. on May 19 we 
have an actual record of 102 miles per hour. According to 
the tables furnished on page 16 of Cireular D of the Instru- 
ment Division, the corrected velocity corresponding to this 
observed velocity would be about 77 miles. 

It is not known to the writer how this record compares with 
those made at other points. He has found, however, a record 
in the Monraity Weatner Review for January, 1886, page 15, 
which, referring to the storm at San Francisco on January 22 
giving a maximum velocity of 42 miles, states that the storm 
was said to have given the heaviest wind in twenty-five years. 
At Cape Mendocino, Cal., the writer finds, by reference to the 
forecast charts at San Francisco, a record of 108 miles, from 
the southeast, on January 22,1886, at 7 a.m. There was also 
recorded a maximum velocity of 144 miles, from the southeast, 
at Cape Mendocino on January 20, 1886. The original wind 
sheet, if it be in existence, is at Washington, D. C., and it 
might be interesting to compare that record with the present 
one. In a table of the average velocity at Weather Bureau 
stations and the highest velocities for a 5-minute period, the 
Chief of the Weather Bureau gives 104 miles at Fort Canby, 
Wash.; at Hatteras, N. C., 105 miles; at Galveston, Tex., 100 
miles; at Kittyhawk, N. C., 100 miles. The highest velocity 
recorded at San Francisco is 60 miles, and at Eureka, Cal., 50 
miles. 

The following note relative to high winds at Mount Wash- 
ington, N. H., is taken from the Monruty Wearner Review, 
February, 1886: 

The 8-hour movement of the wind from 3 to 11 p. m. of the 26th was 
925 miles, being at the rate of 115.6 miles per hour, and largely in excess 
of any previous 8-hour movement ever recorded at this station. The 
total movement of the wind for twenty-four hours ending 3 p. m. of the 
27th was 2673 miles, being 533 miles in excess of any previous 24-hour 
movement. During the night of the 26-27th the terrific hurricane caused 
the building to rock and tremble; huge masses of frostwork were dashed 
against the station building with reports as loud as the discharge of a 
cannon. 


The wind records at Pikes Peak have been published, but 
the volume is not accessible to the writer. 
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In connection with this high northwest wind of May 16-19, 
it only remains to be said that at San Francisco during the 
same period there were recorded 1311 miles, distributed dur- 
ing each twenty-four hours as follows: 415, 411, and 485. 
From 6 a. m. of the 18th to 6 a. m. of the 19th 531 miles were 
recorded. 

At Point Lobos (see fig. 2), the extreme northwestern end 
of the peninsula on which San Francisco is situated and about 
five miles west of the Mills Building, the following velocities 
were recorded: May 16-17, 586 miles; 17-18th, 890 miles; 
18-19th, 938 miles, or for the entire seventy-two hours, 2414 
miles, which is about 33 per cent of the air movement at Point 
Reyes. Between 9 and 10 p. m., May 18, 53 miles were re- 
corded; maximum 5-minute record, 72 miles, at 7 p. m., May 
18. On Mount Tamalpais, Cal., for the three days under con- 
sideration the velocities were 1096, 1123, and 1002 miles, re- 
spectively, or in all 3121 miles, being 44 per cent of the Point 
Reyes movement. The maximum velocities were: May 16, 86 
miles; May 17, 75 miles; May 18, 69 miles, and May 19, 69 


miles. 
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Fig. 2.—United States Weather Bureau station and storm-warning 

tower, Point Lobos, Cal. 

With reference to the actual velocities experienced by ves- 
sels, it is interesting to note that the steamer (George W. Elder, 
leaving San Francisco on the morning of Sunday, May 18, 
found it impossible to pass Point Reyes Light and had to put 
into Drakes Bay for fourteen hours. In the same place the 
Elder found the big Kosmos liner Serapis, a collier, and a fleet 
of schooners; none of them had been able to get around the 

oint. 

. Of even greater interest is the experience of the British - 
ship Westgate, which arrived at San Francisco May 27, after 
being driven 1000 miles out of her course. On May 17, when 
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within 50 miles of port, the strong northwest wind drove her 
nearly 1000 miles to the southward. It required ten days to 
make port. The following is a statement by Captain Neville: 


Fie. 3.—Approach to Weather Bureau station at Point Reyes 
Light. Camera pointing south of east and tilted up at a 
small angle. 


Fie. 4.—Water tank on bluff at Point Reyes carrying the ane- 


mometer at the time of the high wind of May 18, 1902. Point 
Reyes Light is shown to the left of the water tank and below 
it, on the bluff next beyond. 


We left Newcastle, Australia, for San Francisco ninety-two days ago 
with 2084 tons of coal. It was one of the most uneventful voyages I ever 
made until we were within 750 miles of San Francisco. We encountered 
nothing but light winds and calms all the way, but nevertheless we made 
fair time. When about 750 miles from port the weather began to get 
dirty. Still I thought we could make our distance and run in through 
the Gate before the storm broke. I was mistaken. When within strik- 
ing distance of our destination the storm came down and we had to "bout 
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ship and run for the open sea. In all the years I have been to sea, I 
never saw a gale to equal the one of May 17 and 18. Mountainous seas 
broke aboard and the ship labored so heavily that at times I thought she 
would roll the masts out of her. The lower topsail and foresail went out 
of the boltropes like a kite escaping from its anchor, and for a time the 
ship ran under bare poles. After two hours hard work we got a goose- 
winged lower topsail set, and under it the Westgate rode out the storm. 
From that day to this we have had nothing but light winds, calms, and 
fogs. * * * We sustained no damage during the norther, except 
having whatever was movable on deck washed overboard. 


Fig. 5.—Water tank and anemometer at Point Reyes Light, as 
seen looking west-southwest. Dimensions: Base of tank, 4 
feet above ground; height of tank, 16 feet; diameter of tank 
at the top, 19 feet, 3 inches; diameter of tank at the bottom, 
20 feet, 6 inches; height of anemometer support, 10 feet, 4 
inches; height of cups above ground, 30 feet; height of cups 
above sea level, 490 feet, approximately. The anemometer 
support is placed near the western edge of the top of the tank. 


Fia. 6.—Storm warning tower and new point of exposure for 
the anemometer. Height of anemometer cups on the tower, 
53 feet above the ground and about 593 feet above sea level. 
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On May 27, in connection with the paper above printed, 
Professor McAdie submitted a photographic reproduction of 
the anemometer record for May 16-19, showing 4701 recorded 
miles in the three days, 17th, 18th, and 19th; he added an 
enlargement of a portion of the record, showing 102 miles 
recorded during the hour 8—9 p. m., of May 18, with a maxi- 
mum velocity at the rate of 110 miles during the five minutes 
8:47-8:52 p. m. 
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Fig. 7.—Plan of Point Reyes Peninsula, according to a survey made 
in 1880 by United States Engineer Corps. 1. Fog signal station; 
eleyation 100 feet. 2. Light-house tower; elevation 250 feet. 3. 
Steps and chute leading to the light-house and signal stations. 4. 
Tank; elevation 460 feet. Anemometer on the tank; elevation 
490 feet. 5. Weather Bureau building; elevation 490 feet. 6. 
Location of the new storm-warning tower; the ground at the tower 
is 540 feet; the peak is 550 feet high; the anemometer on the tower 
is about 593 feet above sea level. 7. Residences of the keepers. 
8. Highest point of the ridge; elevation 597 feet. 9. Life-saving 
station. 


Fia. 8.—Contour of Point Reyes, as seen from the northwest. 1. 
Fog signal; elevation 100 feet. 2. Light-house tower; elevation 
250 feet. 3. Steps and chute leading to the light-house and signal 
stations. 4. Watertank; elevation 460 feet. 5. Weather Bureau 
building; elevation 490 feet. 6. Storm-warning tower; elevation 
of ground 540 feet. 7. Dwelling of light-house keeper. 8. High- 
est point of the ridge; elevation 597 feet. A. Point from which 
photograph C, or fig. 3, was taken. B. Point from which photo- 
graph A, or fig. 5, was taken. C. Point from which photograph 
B, or fig. 6, was taken. D. Former exposure of the anemometer. 


| The Editor regrets that these photographs as submitted can 
not be reproduced by the half tone process; on the other hand, 
any copy made by hand would lose the advantage of being a 
facsimile reproduction. The records are remarkably clear and 
uniform, so that there can be no doubt as to the accuracy of 
the rate of movement. | 

Under date of May 27 the Observer in Charge, Mr. W. W. 
Thomas, writes as follows: 


s 
r 
) 
w 
| 
s 
| 
at. 


68 MONTHLY WEATHER REVIEW. 


In reply to your inquiry regarding the loss of the anemometer cups, 
I have the honor to say that I delayed further report upon this matter 
with the hope that in the meantime I could find the cups and from their 
condition report definitely as to how they gave way; however, the cups 
can not be found and the defect that resulted in their loss must therefore 
remain a theory. The miles of wind were recorded with such rapidity 
and regularity up to the very moment of the loss of the cups as to show 
that the screw that holds the cups to the spindle was constantly tight, 
which dispels the theory that this screw had worked loose, thereby allow- 
ing the cups to be lifted off; therefore, my only remaining theory is that 
under the terrific and long-continued strain one or more of the cross arms 
gave way and probably bent upward, which gave the wind a sudden, 
highly increased power on the cups that shapped the screw above referred 
to and instantly released the cups from the spindle. The anemometer 
was not injured, aside from the loss of the cups, and in order to expedite 
the resumption of the record, I left it exposed, simply putting on a new 
set of cups. 

The 20 miles of wind interpolated at the time of the break 
(9:19-9:36 p. m.) have been added to the dial, so that the dial 
readings correspond to the record. 

Under date of June 5, 1902, and in reply to the preceding, 
Prof. C. F. Marvin wrote, as follows: 


Inasmuch as the spindle of the anemometer was intact and the cups 
entirely removed, Iam inclined to think the only plausible explanation 
is that the cups, by the action of the storm, were detached from the spin- 
dle, either because the screws binding the cups to the spindle were not 
secured tight enough, or because of action from the storm the screw 
backed off a little and permitted an upward gust to lift the cups from the 
spindle. From the photograph inclosed with the report it is obvious that 
there must be a very pronounced upwardly inclined direction to the wind 
at the point of exposure of the anemometer, thus facilitating the lifting 
of the cups from the spindle. I would remark in regard to Mr. Thomas's 
conclusions, that the cups must have been tight on the spindle because 
the movement of the wind is registered regularly up to the very moment 
of the loss of the cups, that this is not necessarily the only one to be 
drawn. The spindle of the anemometer turns with such extreme freedom 
in its bearings that the very much greater friction between the cups and 
the spindle, even when the clamping screw is not tightened, is generally 
sufficient to keep the cups in continuous rotation, and it seems probable 
that the cups might have been working loose on the spindle for some time 
before the moment they were actually carried away. 


Under date of June 27, 1902, Professor McAdie says: 


It is doubtful if these high winds experienced at Point Reyes Light and 
at other points along the coast are really forced draughts. We have been 
in the habit of considering that this was so, but the truth can only be 
established by a set of comparative readings. If we may rely upon the 
reports of vessel masters these strong winds prevail at sea level and at 
some distance from the shore. While the topography is such as to ac- 
centuate air movement, the effect can not be justly described as a funnel 
effect because the velocities attained when the wind veers from the south- 
east to the northwest are equally high and this should not be the case if 
topography controlled the velocity. At San Francisco, with our so-called 
southeasters, the wind has been known to reach a velocity of over 50 
miles an hour from the southeast and within a few moments an equal 
velocity from the northwest. 

On the dates under consideration (May 16-19) it will be remembered 
that there was an unusually high velocity reported at nearly all points 
along the coast, and also at a number of interior points. 


NOTE ON THE ANEMOMETER EXPOSURE AT POINT 
REYES LIGHT, CAL. 


By C. F. Marvin, Professor of Meteorology, dated February, 1903. 


Prior to the erection of the Weather Bureau building to 
accommodate the station at Point Reyes Light the anemome- 
ter was exposed on a water tank located on the side of the 
bluff. A view of this location is shown in fig. 5. The ex- 
cessive wind movement recorded at this locality, as set forth 
in Professor McAdie’s paper, preceding, led us to question 
whether this was not due, at least partially, to a faulty ex- 
posure and to a strong draft of wind around the point of the 
bluff. In order to secure information on this point, extensive 
comparisons of wind movement have been conducted by in- 
stalling a duplicate anemometer exposed on an attachment to 
the storm-warning tower erected very nearly on the summit 
of the bluff, as indicated in figs. 3 and 6. The anemometer 
cups were about 53 feet above the ground at the base of the 
tower—that is, about 593 feet above sea level. The anemome- 
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ter on the tank had an elevation of about 490 feet above sea 
level. The relative location of these anemometers is more 
clearly indicated in figs. 7 and 8, which give the approximate 
plan and contour of the bluff. 

The two anemometers were in all respects alike and recorded 
automatically side by side on a special two-magnet register. 
Comparative readings extended from noon, September 19, 
1902, to noon, February 1, 1903. The following table gives 
the total monthly movements for the two anemometers: 


Maximum 
Total monthly Average hourly 
movement, hourly move- movement, 
ment, 
Months, Ratio. 
Tank. Tower. Tank. Tower. Tank. Tower, 
1902. 
14,466 15,519 62 59 1. 05 19.4 18,2 1. 07 
15.393 14,792 77 74 1.05 21.4 20.5 1,05 
December..... ........| 12,385 12,225 a8 53 1.09 16. 6 16.4 Lo 
1905. 
12,112 11, 764 74 67 1,10 16.3 15.3 1. 03 


The hourly readings were tabulated for the entire period, 
but a careful examination of these fails to disclose any im- 
portant results that are not also presented by the total 
monthly movements. It is apparent, from the tables, that the 
anemometer on the tank recorded from 1 to 7 per cent greater 
monthly movements than the anemometer on the tower. 

Extended comparisons of anemometers at the Weather Bu- 
reau have demonstrated that differences in the indications of 
instruments that are of similar design and construction are 
caused principally by inaccuracies in the lengths of the arms 
of the anemometer cups, that is, by differences in the mean 
distance of the centers of the cups from the center of the axis 
of revolution. 

In the case of the anemometer cups used in the present 
comparisons at Point Reyes Light, careful measurements show 
that the arms of the tank anemometer are 0.015 of an inch 
shorter than those of the tower anemometer. This is a differ- 
ence of only 0.22 per cent, that is, we should expect the tank 
anemometer to show one-fifth of 1 per cent more wind move- 
ment than the tower anemometer. 

The actual difference found from comparisons of the records 
at these two stations amounts to from 5 to 10 per cent for the 
maximum winds and from 4 to 6 per cent for the monthly 
movements, and must be attributed to some peculiarity of the 
exposure on the tank and to the variation in the direction of 
the wind. ; 

From the foregoing it may be assumed that the extraordi- 
nary wind velocities recorded during the storms reported by 
Professor McAdie were fairly well indicated by means of the 
anemometer on the tank. In this connection, however, it is 
necessary to remark that accurate studies of the Weather Bu- 
reau type of Robinson's anemometer have never been extended 
to velocities above 50 miles per hour, at which speed the ve- 
locity indicated by the instrument is 9.2 miles or 18 per cent 
too high, so it is very probable that the wind movement pro- 
ducing an indicated velocity of from 100 to 120 miles per 
hour on the Weather Bureau anemometer was actually much 
less than 100 miles per hour. It is very greatly to be desired 
that researches should be undertaken to evaluate the indica- 
tions of our anemometers at the very highest velocities ever 
indicated. 


COMPOSITE AND OTHER ARRANGEMENTS OF 
WEATHER TYPES. 


By arpsos, Local Forecast Official, Duluth, Minn., dated Mareh 17, 1905. 
During recent years considerable attention has been devoted 


to the classification and indexing of weather maps and types 
as an aid to the forecasting, the most prominent contributors 
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to this special literature being Profs. Thos. Russell, E. B. 
Garriott, and M. V. Brown, Mr. F. H. Brandenburg, and Rev. 
F. L. Odenbach, 8. J., all of whom have placed before us very 
valuable information and suggestions. One might also include 
in the above list Prof. F. H. Bigelow’s Storms and Storm 
Tracks. 

No one will dispute Professor Garriott’s statement that 
“types of formations and movements of the same general 
character, extending over periods of several days, are much 
more important than types of individual conditions,” nor that 
of Professor Brown to the effect that the idea of individual 
types must not be pushed too far, in the expectation that con- 
ditions apparently alike will always produce like results. On 
the other hand there is no question but that the study of in- 
dividual types is very profitable, for, in many cases, certain 
characteristic conditions are a safe guide to the forecaster. 

The writer has given the subject considerable attention, and, 
perhaps, some of the methods evolved and followed may prove 
of interest to others. For over four years past it has been my 


daily habit to enter upon each “ pencil” map the local fore- . 


casts and the actual conditions that prevailed at Duluth in the 
succeeding twenty-four and thirty-six hours, that is, during 
“to-night and to-morrow” as regards weather, temperature, 
and wind. This systematic record has proved valuable as 
facilitating the study of types in their relation to local fore- 
casting, especially as one does not need to refer to any other 
source to obtain precise information as to results when exam- 
ining maps. This method permits easy separation and ar- 

_rangement of types in a variety of ways. Up to the present 
time three methods of classification have been attempted, as 
follows: 

A. Composite types. 

B. Associated: types. 

C. Serap-book arrangement. Chronological order. 

(A.) The composite is an extremely interesting method. 
This is a chart compiled from a large number of maps, each of 
which produced certain similar effects, the final result being 
an average of the data for each station from which reports 
were received on the several dates. By this means one ob- 
tains a purely ideal map for a large district or locality as re- 
gards any stated phase of weather, temperature, or wind, sep- 
arately or combined. The chief value to the forecaster is the 
knowledge gained as to average conditions producing a type. 
After the composite is prepared it should be compared with 
each of the relative or contributing maps in order to note 
variations in position, movement and strength of the highs 
and lows, pressure and temperature changes, precipitation 
areas, etc. To secure the best results, composites or other 
methods of studying types should cover not less than a year 
on account of the changes attending the procession of the 
seasons, but periods of five or ten years would be more satis- 
factory because of other variations that occur from year to 

ear. 

J Quite a complete set of composites (8 a. m.) have been pre- 
pared for the month of March, those for other months are in 
course of preparation. These refer to the following condi- 
tions: Brisk and high northeast winds; light and fresh north- 
east winds; fresh northerly winds; fresh westerly winds; brisk 
and high northwest winds; fair weather; snow or rain; sta- 
tionary temperature; warmer to-night, colder to-morrow; 
colder to-night, stationary temperature to-morrow; colder 
(also cold waves); warmer. 

Two of the above types are illustrated by the accompanying 
figs. 1, 2, 3, and 4, viz: Brisk and high northeast winds to- 
night and to-morrow, by figs. 1 and 2; and fair weather to- 
night and to-morrow, by figs. 3 and 4. The former is about 
the most important of all in this locality (excepting the high 
northwest wind type that is usually confined to the colder 
months in its greater severity), for it is experienced in varied 
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moods during about eight months in the year. In its lighter 
phases it is quite frequently accompanied by fine and delight- 
fully cool weather, but when fully developed there is much 
wind, fog, rain or snow, heavy sea and disagreeably cool tem- 
perature. The lowshown near Omaha, see fig. 2, moved often- 
est from the Alberta or Montana region in twenty-four hours. 
By 8 a. m. of the succeeding date it had generally moved 
between three hundred and four hundred miles farther 
eastward, and thence its path was northeastwardly across 
the Lake region. Of course there were numerous instances 
where this low was farther west than Omaha as regards like 
effects, and where it moved to Nebraska from either the west 
or southwest. During the twenty-four hours following, the 
Pacific, Atlantic, and Manitoba highs usually remained about 
stationary, the latter taking an eastward course after the low 
entered the Lake region. The high northeast type is 80 per 
cent in favor of rain to-night and about 90 per cent for rain 
to-morrow, the amounts of precipitation averaging heaviest 
during the day hours. The local temperature changes were 
generally slight, inclining toward colder by 8 p. m. the next 
day, and the average maximum velocities ranged from forty 
miles for to-night to about forty-five for to-morrow. 

In the fair weather type, see figs. 3 and 4, in the great ma- 
jority of instances the barometer was high in districts north 
of the Dakotas and over the Rocky Mountains, and low in 
either the Lake region, New England, the extreme Southwest 
or Alberta. The temperature changes were usually unimpor- 
tant and the winds variable. 

(B.) The associated types cover the the same field as the 
composite only not as averages. The printed maps (Form E) 
are utilized. Three separate divisions are followed, viz: 
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Fia. 2.-Average barometer and temperature changes in the type 
causing brisk to high northeast winds at Duluth during March. 


24-hour barometer change, Rove 
+ .10 inch or more. . 


jeoee 24-hour temperature change, b 
+ 6° or more. 


Fia, 1,—Composite or average type causing brisk to high northeast, 
winds at Duluth during March. 
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Fra. 4.— Average barometer and temperature changes and precipita- 
tion areas in the type causing fair weather ‘to-night and to-mor- 
row’ at Duluth during March. 


4-hour barometer change, + .10inch or more. 

evee M-hour temperature change, + 6° or more. 

Shaded areas show precipitation during previous 
% hours where occurring on 50 percent or more 
of dates used. 


Fria. 3..-Composite or average type causing fair weather ‘to-night 

and to-morrow’ at Duluth during March. 
Weather, temperature, and wind, and three maps are used 
daily (except Sundays and holidays), one for each condition. 
Each map includes precipitation, pressure, and temperature 
change areas in black, red, and blue pencil, respectively, and 
the paths of the pressure areas are also indicated. On each 
map are also brief notations covering weather, temperature, 
and wind for to-night and to-morrow; thus each individual 
map contains a complete history of the conditions that fol- 
lowed during the succeeding twenty-four and thirty-six hours 
and their relation to a particular type. As the types accumu- 
late they are pasted together and each group is plainly marked. 
Thus we have all the fair weather maps together, and the 
same for rain or snow, cold waves, colder, warmer, stationary 
temperature, high or light winds, ete. A complete set of these 
types has been arranged for each month of 1902, the labor re- 
quiring but a little time each day. 

(C.) In the scrapbook plan a conveniently large blank 
book is used. A year’s supply of 2 by 4-inch maps of the 
United States and Canada were milliographed. Two of these 
maps are used daily (including Sundays and holidays). The 
maps are of a size that permits four being used on a page. 
On the left-hand page are pasted (in chronological order) the 
maps containing isobars and isotherms, and on the opposite or 
right-hand page are pasted maps showing precipitation, areas 
of pressure and temperature changes for dates correspond- 
ing to maps on the left. Progressive movements of the highs 
and lows are indicated. The local and State forecasts are en- 
tered opposite the appropriate map, and likewise data as to 
weather, temperature, and wind conditions that resulted “to- 
night and to-morrow.” The arrangement is such that when 


the book is open eight maps for four dates are at once in view. 
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Besides preparing the maps in the manner described, a system 
of indexing is also followed. In the front part of the book 
are pages devoted to the various types of weather, tempera- 
ture, and wind, each map (or date) being given a number. 
This shows the frequency and continuity of each type. It not 
only affords a study of individual types, but also furnishes a 
method of studying those whose movements extend over 
periods of several days. 

In all the foregoing arrangements of types the 24-hour 
pressure changes were used, instead of those for twelve hours. 
This was rendered necessary by reason of the fact that the 
12-hour changes were available only for the Northwest; there- 
fore they were of little value. 

Among the features developed by these studies is the ap- 
parent tendency of the highs and lows to move from near the 
center of a pressure change area to the edge of the same area 
or toa point between the plus and minus areas in twenty-four 
hours. When the highs and lows lie between plus and minus 
areas they frequently move to near the center of the pressure 
change areas in twenty-four hours. As these areas are gen- 
erally of irregular size and conformation, so, also, the move- 
ments of the highs and lows become little or great accordingly. 
While the rules do not always obtain, yet the occurrence is so 
frequent as to be of some value in forecasting when consid- 
ered in connection with the other laws governing atmospheric 
motion. 


METEOROLOGY IN THE NATIONAL AGRICULTURAL 
INSTITUTE OF FRANCE. 


By Miss R. A. Epwarps, Library, Weather Bureau. 


The National Agricultural Institute of France has recently 
issued the first volume of the second series of its Annales, 
which appears on the occasion of the twenty-fifth anniversity 
of the Institute. From the introduction we learn that the 
special purpose of this volume is to present to the agricultural 
and scientific world the history, the work, and the organiza- 
tion of this institution. Condensed accounts are given of the 
various courses of instruction offered, among which we notice 
meteorology. Teachers in general, and especially those in the 
colleges and technical schools of this country, may be inter- 
ested to know to what extent meteorology receives attention 
in other countries. This course consists of twenty-five lec- 
tures delivered by Prof. Alfred Angot, the well-known meteor- 
ologist of the Bureau Central, who also holds the chair of phys- 
ics and meteorology in the National Agricultural Institute of 
France. The following is a translation of the syllabus of his 
lectures. 


Object and subdivisions of meteorology. Relations of meteorology 
to the other sciences, e. g., geography, agriculture, hygiene, history. 

General methods of calculation. Averages; discussion of their value; 
application of graphic methods to the representation of phenomena. 

Actinometry. Annual and diurnal variation of the quantity of heat 
received in different latitudes; influence of the atmosphere and the at- 
mospheric absorption of solar rays; measure of the quantity of heat and 
of light which reach the soil; actinometers. 

Temperature of the soil. Diurnal and annual variations of the temper- 
ature of the soil at different depths; effect of sod covering; of snow cov- 
ering; variation of average temperature with depth. 

Temperature of waters. Springs, rivers, lakes; annual variation; 
temperature of the sea at surface and at depths; of ocean currents; 
limits of icebergs. — 

Temperature of air. Methods of observation; thermometers, maxi- 
mum, self-registering, sling; installation of thermometers. 

Diurnal variations of the temperature of the air; influence of seasons; of 
latitude; of topographical conditions. Annual variation of temperature; 
climates, equable, temperate, extreme; variation of temperature of at- 
mosphere with altitude. 

General distribution of temperature at the surface of the globe by the 
annual averages and by the different seasons; extreme temperatures 
observed in different regions. 

Influence of temperatures on phenomena of vegetation; effect of frosts; 
of altitude; limits of different vegetations; influence of temperature on 
animal life. 
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Atmospheric pressure. Instruments for measurement; barometers; 
aneroid, mercurial self-registering; thermometric-hypsometry; diurnal 
and annual variation of atmospheric pressure. 

Variation of pressure with altitude. Laplace's formula; applications; 
reduction of pressure to sea level; calculation of altitudes by means of 
barometric observations. 

Wind. Measurement of direction and of velocity of wind; weather 
vanes; velocity anemometers; pressure anemometers. 

Diurnal variation of velocity and of direction of wind. Variation of 
wind with altitude; general relation between the wind and pressure; 
gradients; theory of atmospheric movements; relation of wind to tem- 
perature; influence of rotation of earth; deviation of wind on gradient. 

General circulation of the atmosphere. Regular winds; trades, anti- 
trades; distribution of wind and pressure at the surface of the globe; 
seasonal winds; monsoons; diurnal winds; land and sea breezes, moun- 
tain and valley breezes. 

Atmospheric vapor. Evaporation; measure of evaporation; diurnal 
and annual variations of evaporation; general laws of evaporation. 

Atmospheric humidity. Elastic force of water vapor; relative humid- 
ity; instruments of measurement; hygrometers; chemical; condensa- 
tion; self-registering; psychrometer. 

Diurnal and annual variations of humidity. Variation of humidity with 
height; distribution of humidity at surface of earth; condensation of 
water vapor, various modes of condensation in the ascending currents 
of air; dryness in the descending currents; production of the foehn. 

Properties and constitution of clouds and fogs. Cloudiness; measure 
of cloudiness; heliograph; annual and diurnal variations of cloudiness; 
general distribution of cloudiness at the surface of the earth; study of 
movements of clouds; classification of clouds; average altitude of dif- 
ferent forms of clouds. 

Optical phenomena of the atmosphere. Rainbows; halos; coronas. 

Dew and Frost. Formation of dew; measurement of dew; practical 
importance of these phenomena; frost; hoar frost; glazed frost. 

Rain, snow,-hail. Measurement of rain; rain gages, their installation. 

Theory of the formation of rain. Rainsof various origins; rains due to 
convection; cyclonic rains; rains due to orography; influence of topo- 
graphical conditions, of forests. 

General distribution of rains at the surface of the globe. Rainy regions; 
desert regions; detailed study of rain in the different regions; rainfall 
system; distribution of rain throughout the seasons; intensity of heavy 
showers. 

Snow. Constitution and density of snow; effect of snow; limits of per- 
petual snow. 

Natural utilization of meteoric waters. Percolation; surface flow; 
water consumed by evaporation and by vegetation; supply of under- 
ground waters, of springs, and of rivers; drainage system of water; 
risings and floods, their prevision. 

The law of storms. Depressions of temperate latitudes and cyclones 
of tropical regions, their constitution; distribution of wind about centers 
of low pressure. 

Influence of barometric depression on the weather. Local winds pro- 
duced by the passage of depressions; mistral, siroceo, foehn, bora, ete. 

Laws of movements and of frequency of barometric depressions and 
of cyclones; their velocity, their average paths. Various causes of the 
circulatory movement; causes which tend to modify their velocity, their 
paths, or their intensity. 

Anticyclones, their origin. Influence of anticyelones on the weather. 

Thunderstorms. Atmospheric electricity, lightning, flash of lightning, 
thunder; frequency of hourly, seasonal, and geographical distribution 
of thunderstorms; origin of thunderstorms, thunderstorms of heat, and 
eyelonic thunderstorms; hail, formation of hail; means proposed for de- 
fense against hail. 

Whirlwinds and waterspouts, their effects, their origin, and their re- 
lations to thunderstorms; heat storms. 

Forecasting. Short range system of forecasting; organization of fore- 
cast service; general principles of forecasting. 

Forecasting by isolated observers. Utilization of observations and of 
local signs; prevision of frost in spring time. 

Discussion of attempts to forecast at long range. 

Cosmical influences. Periodicity of sunspots, discussion of relations 
they present to meteorological phenomena. Discussion of influences at- 
tributed to the moon; reddish sunset; other influences attributed to 
cosmical causes. 

Problem of variability of climates. 
of deforestation, of reforestation. 

Attempts to produce rain. 


Can man influence climate? Effect 


RECENT PAPERS BEARING ON METEOROLOGY. 


W. F. R. Putiuips, in charge of Library, ete. 


The subjoined titles have been selected from the contents 
of the periodicals and serials recently received in the library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
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meteorological contents of all the journals from which it has 
been compiled; it shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 
the work of the Weather Bureau. Unsigned articles are indi- 
cated by a 


Quarterly Journal of the Royal Meteorological Society. London. Vol. 29. 

Bayard, F. C. English Climatology, 1881-1900. Pp. 1-21. 

-The Bora in the Adriatic. P. 21. 
Bellamy, C. V. The Rainfall of Dominica. 
Bellamy, C. V. Notes on the Climate of Cyprus. Pp. 29-44, 
Clayton, H. Helm. The Eclipse Cyclone of 1900. Pp. 47-52. 

St. Elmo's Fire. [Note on letters from J. Fellows and Charles 

Dibdin.] Pp. 55-56. 
—— Rainfall of the Hawaiian Islands. 
Lyons.] Pp. 56-57. 
Terrestrial Magnetism. Baltimore. Vol. 7. 

Bauer, L. A. Results of International Magnetic Observations 
made during the Total Solar Eclipse of May 18, 1901, including re- 
sults obtained during previous Total Solar Eclipses. Pp. 155-192. 

Pegram, Geo. B. Elster’s and Geitel’s researches on the Radio- 
Activity and the Conductivity of the Air. Pp. 202-204. 

Symons’s Meteorological Magazine. London. Vol. 38. 

Stupart, R. F. The Canadian Climate. Pp. 1-4. 

—— Temperature of Air and Rivers. [Note on paper by W. Andson. ] 
Pp. 4-6. 

Proceedings of the Royal Society. London. Vol. 71. 

Chree, C. Preliminary Note on the Relationships between Sun- 
spots and Terrestrial Magnetism. Pp. 221-224. 

Taylor, J. E. Characteristics of Electric Earth-current Disturb- 
ances, and their Origin. Pp. 225-227. 

Evershed, J. Solar Eclipse of 1900, May 28. 
of Spectroscopic Results. Pp. 228-229. 

Science. London. N.S. Vol. 17. 

Ward, R. DeC. Scientific Investigations by Weather Bureau men. 
Pp. 353-354. 

Ward, R. DeC. Cycles of Precipitation in the United States. 
[Note on article by L. H. Murdoch.] P. 354. 

Astrophysical Journal. Chicago. Vol. 17. 

Langley, S. P. The ‘‘Solar Constant "’ and related problems. Pp. 
89-99. 

Bigelow, Frank H. Reply to E. von Oppolzer’s remarks on Bige- 
low’s Eclipse Meteorology.”’ Pp. 161-163. 

Journal of Geography. Chicago. Vol. 2. 
—— How the Weather Fixes Train Loads. Pp. 45-46. 
Journal of the Franklin Institute. Philadelphia. Vol. 165. 

Auria, Luigi d’. Relation between the Mean Speed of Stellar Mo- 
tion and the Velocity of Wave Propagation in a Universal Gaseous 
Medium Bearing upon the Nature of the Ether. Pp. 207-211. 

Engineering News. New York. Vol. 48. 

Clarke, Ernest Wilder. Storm flows from city areas, and their 

ealculation. Pp. 386-388. 
Nature. London. Vol. 67. 

Lockyer, William J. S. Solar prominences and terrestrial mag- 
netism. Pp. 377-379. 

Marriott, Wm. Fall of Coloured Dust on February 22-23. Pp. 391. 

B.,G. H. The Fata Morgana of the Straits of Messina. Pp. 393- 
394. 

Lockyer, William J. 8. Indian Rainfall. 

Chree, Charles. Magnetic Work in New Zealand. 

Geographical Journal. London. Vol. 21. 
— Cireulation of the Atmosphere in the Tropical and Equatorial 
Regions. |Note on statement by Professor Hildebrandsson.| Pp. 
298-301. 


London, Edinburgh, and Dublin Philosophical Magazine. London. 
ries. Vol. 4. 

Wilderman, Meyer. Theory of the Connexion between the En- 
ergy of Electrical Waves or of Light introduced into a System and 
Chemical Energy, Heat Energy, Mechanical Energy, ete., of the 
same. Pp. 208-226. 

Makower, Walter. Ona Determination of the Ratio of the Spe- 
cific Heats at Constant Pressure and at Constant Volume for Air 
and Steam. Pp. 226-238. 

Schuster, Arthur. The influence of Radiation on the Transmis- 
sion of Heat. Pp. 243-257. 

Thomson, J. J. On the Charge of Electricity carried by a Gaseous 
Ion. Pp. 346-355. 

Journal de Physique. Paris. 4me séries. Tome 2. 

Baillaud, J. L’influence des atmosphéres d’azote et d’hydrogéne 
sur les spectres d’ares du fer, du zinc, du magnesium, et de I'étain, 
comparée avec celle d'une atmosphére d’ammoniaque. [Note on 
article by Royal A. Porer.] Pp. 128-129. 

Gradenwitz, A. Comparaison des thermométres a platine et a 
hydrogéne. [Note on article by B. Meilink.] Pp. 137-138. 


Pp. 23-28. 


[Note on pamphlet by C. J. 


General Discussion 


Pp. 394-395. 
Pp. 418-419. 


Oth Se- 
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Annales de Chimie et de Physique. Paris. *me série. Tome 28. 

Coppet, L. C. de. tude expérimentale de la propagation de la 
chaleur par convection dans un cylindre d'eau a axe verticale 
chauffé ou refroidi par sa surface latérale. Application a la déter- 
mination de la température du maximum de densité de l'eau et des 
solutions aqueuses. Pp. 145-213. 

Langevin, P. L’ionisation des gaz. Pp. 289-384. 

Annuaire de la Société Météorologique de France. Paris. 51me année. 

David, P. Comparaison des températures prises sous abri en plein 
air et dans un abri annexé a un édifice, au sommet du Puy-de- 
Dome. Pp. 1-3. 

Maillet, Ed. Résumé des observations météorologiques et hydro- 
métriques de 1891 4 1900. P. 3-11. 

Aérophile. Paria. 11me année. 

De Rue. Expériences d’aviation. Pp. 36-40. 

Comptes Rendus de U Académie dea Sciences. Paria. Tome 136. 

Mascart, EB. La tempéte du 2 mars 1903. Pp. 529-530. 

Ciel et Terre. Bruxelles. 23me année. 

—— La station franco-scandinave pour l'étude des couches élevées 
de l'atmosphére. Pp. 587-591. 

L., V. D. Une pluie extraordinaire. [Note on article by G. Hell- 
mann.] Pp. 608-610. 

, B. Le temps et les télégraphiques. [Note.] Pp. 610- 
611. 
Ciel et Terre. Brurelles. 24me année. 
Chauveau, A. B. Historique des théories relatives 4 l'origine de 
l'électricité atmosphérique. Pp. 1-15. 
Pluie de boue. P. 20. 
—— Variations périodiques et marche des glaciers. Pp. 22-24. 
Dasa Wetter. Berlin. 20 Jah b 

Frenbe, —. Ein landwirtschaftlicher Wetterdienst. Pp. 25-31. 

Assmann, Richard. Ueber die Ausfiihrbarkeit von Drachen-auf 
stiegen auf Binnenseen und deren Vorteile. Pp. 31-41. 

Schwenck, O. Interessante Raucherscheinung. Pp. 44-45. 

R{ichard]. Aus dem Aéronautischen Observatorium. 
Pp. 46-4 

Petermann’s Métheltungen. Gotha. Band 48. 
Isachsen, Gunnar. Kurze Uebersicht iiber die Arbeiten der 
zweiten norwegischen Polarfahrt. P. 269. 
Petermann's Mittheilungen. Gotha. Band 49. 
Reger, Joseph. Regenkarte von Europa. Pp. 11-13. 
Annalen der Physik. Leipzig. 4e Folge. Band 10. 

Waiter, B. Ueber die Entstehungsweise des Blitzes. Pp. 393-407. 

Schmidt, A. Der Energieinhalt einer unendlich hohen Luftséiule 
bei konstantem Werte von g. und T. Pp. 449-452. 

Physikalische Zeitschrift. Leipzig. 4 Jahrgang. 

McLennan, J. C. Induzierte Radioaktivitét, die in Luft am Fusse 
eines Wasserfalles erregt wird. Pp. 295-298. 

Illustrirte Aeronautische Mittheil Strassburg. 7 Jahrgang. 

Siiring, R. Die Arbeiten des Berliner aéronautischen Observato- 
riums im Jahre 1902. Pp. 86-91. 

Mittheilungen von Forschungareisenden und Gelehrten aus den Deutschen 
Schutzgebieten. Berlin. Band 15. 

—— Resultate der Regenmessungen und Erdbeben-Beobachtungen 

in Deutsch-Neu-Guinea in den Jahren 1900 und 1901. Pp. 243-249. 
Hemel en Dampkring. Amaterdam. Maart 1903. 

--— Zodiakaallicht. Pp. 69-70. 

Mars, S. De Weerverwachtingen van het Kon. Nederlandsch Me- 
teorologisch Instituut te de Bilt en van de filiaal Inrichting te 
Amsterdam en de Weervoorspellingen van Jules Capré. Pp. 73-81. 

Boletim da Sociedade de Geographia de Lisboa. Lisboa. Dezembro 1902. 

Berthoud, Paul. Meteorologia de Lourenco Marques. Pp. 186- 

194. 


Meteorologische Zeitschrift. Wien. Band 19. 

Liznar, J. Ueber die Aenderungen des Grundwasserstandes nach 
den vom Prilaten Gregor Mendel in den Jahren 1865-1880 in Briinn 
ausgefiihrten Messungen. Pp. 537-543. 

Maurer, H. Das Klima von Deutsch-Ostafrika. Pp. 543-548. 

Stolberg, A. Verhalten der Rheintemperaturen in den Jahren 
1895-1900. Pp. 548-551. 

Draenert, F. M. Zum Klima des Staates Ceard, Brasilien. Pp. 
552-560. 

Exner, F. M. Versuch einer Berechnung der Luftdruckdnderun- 
gen von einem Tage zum nichsten. P. 560. 

Resultate der meteorologischen Beobachtungen zu Carmen 
(Patagonien) im Jahre 1900. Pp. 560-561. 


Jahre 1899. P. 561. 

——— Temperatur der Lena bei Golowskaja. Pp. 561-562. 

Steiner, L. Zum “ Flichensatz.’’ Pp. 562-564. 

~ Giuseppe Zettwuch tiber die blaue Farbe des Himmels. Pp. 564- 

Woeikof, A. Intensitét und Dauer der Platzregen. Pp. 565-566. 

——— Deformationen der Sonnenscheibe und griiner Strahl beim Son- 
nenuntergang. P. 566. 

—— Auffallende Abenddimmerung. Pp. 566. 
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—— Shaw, —. lune mange les nuages.’’ Pp. 566-570. 

Richter, C. M. Das Klima von Santa Barbara. Pp. 570-574. 

Ueber die Beziehung des Luftdruckes an Stationen der Ostseite 

des Atlantischen Oceans. Pp. 574-575. 

Partielle Regenmessung. Pp. 575-576. 

—— Sonnenfinsterniss-Meteorologie. Pp. 576-577. 

—— Die Anticyklone von Sibirien. P. 577. 
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tern. Pp. 577-578. 

—— Die effektive Temperatur der Sonne. Pp. 578-580. 

Roérig, A. Waldungen und Hagelfille. Pp. 580-581. 

—— Magnetische Beobachtungen in Aegypten 1893-1901. P. 581. 

~—— Meteorologische Beobachtungen in Kete-Kratyi, Togo. Pp. 581 


Mouromtzoff, P. v. Merkwiirdige Hagelform. P. 583. 
Meteorologische Zeitschrift. Wien. Band 20. 

Hann, J. Die meteorologischen Verhiiltnisse auf der Bjelasnica 
(2067 m.) in Bosnien. Pp. 1-19. 

Hann, J. Arthur Schuster tiiber Methoden der Forschung in der 
Meteorologie. Pp. 19-30. 

Liznar, J. Die Feuchtigkeits-Korrektion in der barometrischen 
Hohenformel. Pp. 30-33. 

Rudel, K. Natiirliche Psychrometer. Pp. 33-35. 

Czermak, P. Ein NW-Féhn in Graz. Pp. 35-37. 

Hann, J. Klima von Timbuktu. Pp. 37-40. 

Fenyi, J. Ueber Beobachtung der Blitze mittelst Kohirer. Pp. 40-41. 

Sapper, C. Regenmessungen in Cabo Gracias A Dios, Nicaragua. 
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IV. THE MECHANISM OF COUNTERCURRENTS OF DIF- 
FERENT TEMPERATURES IN CYCLONES AND ANTI- 
CYCLONES.' 

By Prof. Fraxk H. Bicetow, dated March 27, 1908. 


THE WEATHER BUREAU CLOUD OBSERVATIONS, 


The report on the international cloud observations of May 1, 
1896, to July 1, 1897, Reportof the Chief of the Weather Bureau, 
1898-99, Vol. IT, contained an outline description of a theory 
of the structure of cyclones and anticyclones, which was 
thought to be indicated as the probable interpretation of the 
motions of the air in cyclones and anticyclones. It was evi- 
dent that a more complete insight into the mechanism of this 
type of motion in a fluid under atmospheric conditions would 
be afforded by the construction of systems of isobars on at 
least three planes having different elevations. For this pur- 
pose the sea level, the 3500-foot level, and the 10,000-foot 
level were selected, and suitable reduction tables have been 
made as described in the report on the barometry of the United 
States, Canada, and the West Indies, Report of the Chief of 
the Weather Bureau, 1900-1901, Vol. II. Since December 1, 
1902, we have received daily reduced pressures on these planes 
from the regular stations of the United States and Canada, 
and the corresponding charts have been drawn with care by 
Mr. George Hunt of the Forecast Division. A definitive treat- 
ment of the problem evidently requires charts of the isotherms 
on the same planes, but it will not be necessary to wait for the 
completion of our discussion of the temperatures, because we 
have already obtained the approximate gradients needed in a 
preliminary study of this question. It is proposed to sum- 
marize the present status of the research, previous to working 
out an analytic treatment of the mechanism of tornadoes, cy- 
clones, hurricanes, and the general circulation, from the data 
now in possession of the Weather Bureau. 


THE GENERAL CIRCULATION, 


The circulation of the atmosphere has been analyzed by 
meteorologists into (1) the general cold center cyclone, which 
covers a hemisphere of the earth from the pole to the equator, 
and (2) the local warm center cyclones and the anticyclones, 


~ 1No. I was published in the Monthly ‘Weather Review for December, 
1902, and Nos. II and III in that for January, 1903. 
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which drift eastward in the temperate latitudes. Ferrel 
worked out his well-known canal theory for the general 
cyclone, with northward motions in the upper and southward 
motions in the lower strata of the atmosphere. This theory 
was adopted by Oberbeck and carried out with difference of 
details, and it has been the prevailing view till the discussion 
of the Weather Bureau observations of 1896-97 in the United 
States proved that it is incorrect and must be greatly modified. 
No northward movement of importance exists in the upper 
strata, and there is no calm belt separating the eastward drift 
from a westward current in the polar zone. In the Tropics 
the motions are substantially those deduced by Ferrel, and 
they result naturally from the equations of motion on a rota- 
ting earth heated in the equatorial belt. Professor Hilde- 
brandsson’s report on the International Cloud Observations 
confirms these facts for Europe and Asia generally, and there- 
fore we conclude that they are fundamental, and that the 
canal theory must be finally abandoned. The Weather Bureau 
report showed that the incoming solar radiation of short waves 
heats the atmosphere only a little, but that it does heat up the 
earth's surface. This latter radiates much longer heat waves 
at terrestrial temperatures, and thereby the lower strata of the 
atmosphere are heated up by convection currents to a distance 
of two or three miles. This heat energy is very vigorous in the 
Tropics, and produces currents of warm air which leak outward 
and flow toward the poles only in the lower strata instead of in 
the high levels, determining by their motion the local distribu- 
tions of pressure near the surface of the earth. By an analo- 
gous process cold currents flow from the higher latitudes 
toward the equator at low or moderate elevations. These 
counter currents meet in the middle latitudes, as over the 
United States, and we have now to study the action of the 
resulting mechanism. 


THE LOCAL CIRCULATION IN CYCLONES AND ANTICYCLONES. 


In order t6 account for the phenomena observed in cyclones 
and anticyclones, there have been two distinct lines of discus- 
sion, (1) the thermodynamic theory and (2) the hydrodynamic 
theory. The former required a warm central current of rising 
air to forma vortex. The Espy hypothesis, that the heat neces- 
sary to drive the vortex is derived from the latent heat of con- 
densation evolved in changing aqueous vapor into water of pre- 
cipitation, has been strenuously maintained by many students. 
There are, however, numerous serious objections which can 
not be set aside, and these have caused during the past few 
years a general abandonment of the theory as a true account 
of the primary cause of cyclones. Ferrel worked out his 
theory by means of a special type of vortex with closed boun- 
daries, but this does not, unfortunately, in the least satisfy 
the observations, and it has been rejected as the result of such 
discrepancy. The equations of motion admit of solution by a 
different vortex, which more nearly conforms to the require- 
ments of the problem, but no driving force sufficient to sustain 
a cyclone was discovered before the one suggested by the 
Weather Bureau research, so that up to recent times the 
local vortices remained to be fully accounted for on a sound 
physical basis. The second theory of the local circulation 
considers it as simply a question in hydrodynamics, where the 
local thermal force is subordinate to the driving action of the 
great whirl which gyrates about the pole as a center. In this 
view the eastward drift simply curls up at places and forms 
eddies in the great current, and they are borne along by it. 
This seems to be the general idea adopted by Professor Hil- 
debrandsson in his recent report. There is undoubtedly a 
certain amount of dynamic action which enters into the con- 
struction of cyclones, but there must also be a powerful me- 
chanical force derived from the effort to restore the thermal 
equilibrium between currents of different temperatures. We 
shall, therefore, endeavor to trace out these processes more 
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fully than it was possible to do a few years ago and explain a 
very probable theory of the interaction of the forces that gen- 
erate and sustain these local storms. 


THE ISOBARS AND STREAM LINES ON THE SEA-LEVEL PLANE, THE 
3500-rooT PLANE, AND THE 10,000-rooT PLANE. 


It is first necessary to recall briefly the results derived by 
the Weather Bureau in its research into this problem. A con- 
sideration of the available meteorological observations above 
the surface of the ground convinced me that it would be nec- 
essary to depend upon computations rather than upon direct 
observations, in order to obtain the daily synoptic pressures 
and temperatures upon any given reference plane. Observa- 
tions by balloons, kites, theodolites, or nephoscopes are indis- 
pensable in order to secure the necessary data for making the 
reductions and for checking the results, but it is not possible 
to make observations on any elevated plane in sufficient num- 
bers to construct a daily map of the weather conditions with- 
out adding many laborious corrections. It was, therefore, 
apparent that suitable methods of computation must be de- 
vised for this special purpose in order to reduce the problem 
to practise. The Weather Bureau now possesses complete ba- 
rometry tables for the isobars on three planes, and is working 
out the data for the corresponding isotherms. We have, how- 
ever, approximate temperature gradients which can be used 
for the present, in all the preliminary discussions. The ther- 
modynamic formule for the a, 3, 7, ¢ stages have been adapted 
to tables for the computation of P, t, e at different elevations. 
It was indispensable to substitute these tables for the Hertz 
diagram, because that is liable to an error as large as 7 milli- 
meters, owing to the neglect of the vapor tension in evaluating 
the numerical data. Since we require vertical gradients of 
pressure to within 0.01 millimeter, it is practically impossible to 
secure that degree of accuracy if the vapor tension is rejected. 

In the Monrnty Wearuer Review for January, 1903, charts 
of the isobars, figs. 1 to 6 for January 2, and figs. 7 to 12 for 
January 7, are given on the three planes; the two compo- 
nents into which they were resolved are also charted, namely, 
the normal isobars for the month, as given on Charts 28, 30, 
and 31 of the Barometry Report, and the local disturbing iso- 
bars, which are approximately circular in form at the center, 
the other lines having special curvatures which will be ex- 
plained. Inthe present paper there are similar charts, figs. 13 to 
15 for February 7, 16 to 18 for February 8, and 19 to 24 for Feb- 
ruary 27. Inorder to resolve the observed isobars into the com- 
ponents, the normal isobars of the month were copied on trac- 
ing paper; these were superposed upon the computed isobars 
of the given date, and the diagonals were then drawn to form 
the second system of components. Attention should be fixed 
upon one characteristic feature in these charts of isobars, 
which is readily recognized on nearly everymap. To the north 
or northeast of the closed isobars around the low center, there 
is a cusp-shaped set of isobars forming a saddle between two 
isobars of the same name; thus, on fig. 19, the cusps 30.0 be- 
tween isobars 29.9; on fig. 20, 26.4 forms the cusps of a sad- 
dle between 26.3; and on fig. 21, 20.2 forms the cusps to 20.1. 

By referring to Maxwell’s Electricity and Magnetism, Volume 
I, Plate III, an analogue to this typical construction in electro- 
statics is to be found; his Plate I is an analogue to a cyclone 
in relation to the general circulation around the pole, and Plate 
II is an analogue to an anticyclone. These figures are con- 
structed by the precepts on page 169, so that the resulting 
isobar is by analogy B= B, + B,, where B, refers to the gen- 
eral isobars and #, to the local isobars. In the electrostatic 


analogue the potential is found by the law V= - where the 


successive values 1, 2, 3 are assigned to V, and r is computed 
from a given value of e. In the case of the isobars, the dif- 
ferences are nearly equal to each other in the general system, 
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and in the local system the gradients may be taken, for example, 
about twice as great. Specifically, on the normal charts the 
pressure difference is = 0.1 inch for about one and three-fifths 
degrees in latitude, or 180,000 meters, or 112 miles. A vigor- 
ous cyclone is formed by superposing about eight circles, with 
the gradient ( = 0.1 inch for four-fifths of a degree, or 56 miles. 
The irregularities arising from the distortion of either typical 
system give rise to problems on the conditions of cyclones and 
anticyclones which are of much interest. In the case of elec- 
trostatic force we deal with potentials and lines of force; in 
that of pressure with stream lines and gradients, since in the 
frictionless upper strata of the atmosphere the lines of motion 
are parallel to the isobars unless under special dynamic con- 
ditions. Now, on Charts 36 and 39, of the Cloud Report, are 
shown isobars after Teisserenc de Bort, drawn about the pole 
at the elevations 1500 and 3000 meters, respectively. This cor- 
responds with the system of large circles in the electrostatic 
analogue. On Charts 30 and 31, of the Barometry Report, 
giving the normal pressure for the 3500-foot and the 10,000- 
foot planes, we have constructed the lines accurately for one 
special area in the general system of isobars, namely, that 
covering the United States, and these are similar in form to 
those from Teisserenc de Bort, though numbered differently in 
the inches on account of changes in the adopted heights. They 
are drawn as perfectly as possible and may be trusted to rep- 
resent the result of eliminating the local cyclonic circulations. 

The maps of pressure and temperature given as Charts VIII 
and IX of the Monruty Wearuer Reviews for January and Feb- 
ruary, 1903, agree closely together in their curvature relative 
to the pole. By comparing with these high level isobars and 
isotherms the wind directions determined for the upper cloud 
system, as shown on Charts 20 to 35 of the Cloud Report, it is 
possible to infer that the stream lines of the general circulation 
are parallel to the lines of equal pressure and temperature in 
the higher strata of the atmosphere. The divergences from 
this system, which occur at any place, are, therefore, not due 
to the action of the forces of sliding friction such as produce 
eddies, but to the interplay of dynamic forces of motion de- 
rived from other sources. Furthermore, it is simpler to de- 
termine the direction of these common lines, the isobars, iso- 
therms, and vectors of motion in the upper atmosphere by 
computing the isobars and isotherms from the surface data 
than by the laborious compilation of wind directions and ve- 
locities by means of cloud observations, from which the result- 
ants may be deduced. That is to say, we may have daily 
stream lines on the upper planes by computation from surface 
data, which are as reliable as those which would be obtained 
from a long series of cloud observations reduced to annual or 
monthly means. This is a practical conclusion of much value 
in meteorology. The isobars on Charts 37, 38, 39, 40 of the 
Cloud Report, from the data of Teisserenc de Bort, show that 
there is a greater density of the gradient lines from latitudes 
25° to 60°, than nearer the equator or the poles. Therefore 
the pressure gradient is stronger over the United States than in 
the tropical or in the polar zones. Such a diminution of the 
general gradient in lower latitudes is in accord with that theory 
of the general circulation which drives the currents westward 
in the lower strata of the Tropics; in the higher latitudes the 
decrease in gradient indicates a feeble tendency to form a belt 
of winds flowing westward near the pole. It is a tendency 
only, because the gradient does not reverse but continues to 
diminish to the pole, and the motion is everywhere eastward. 
This is another fact in contradiction to the canal theory, and 
it also implies that the return circulation of cold air from the 
poles to the Tropics sets in near the latitudes of 50° to 60° in 
the descending anticyclonic structure, where the cold streams 
originate in connection with local areas of high pressure, rather 
than in the polar zone. The cyclones and anticyclones in 


Fesrvary, 1903 


middle latitudes are the natural products of the thermal inter- 
change of heat between the “sources” which are in the warm 
currents and the “sinks” which are in the cold currents. This 
is not brought about through cooling a northward current in 
the highest strata of the atmosphere by its radiation of heat 
into space, or by vertical expansion in the Tropics, as the canal 
theory requires. The hot and cold masses of air, so far as 
they are produced by the differences of insolation in the 
lower layers of the atmosphere, are brought together into 
physical contact through the low level countercurrents, which 
are the winds from the south and from the north, respectively. 
These currents of different temperatures form the natural 
equivalents to the boiler and the condenser in a thermal en- 
gine, and the Carnot cycle is applicable to the analysis of the 
cyclic processes. The stream lines observed in the motions of 
the atmosphere as local circulations are built up by the struggle 
there going on to restore the thermal equilibrium and uniform 
temperatures. This countercurrent theory is an effective one, 
in that it brings the abnormal temperatures of the atmosphere 
into contact through the streams of different temperature, so 
that they can work mechanically upon one another. The 
canal theory keeps the currents separated throughout the en- 
tire circuit, so that the assumed cooling and heating in the 
circuit is more like the local heating of a closed current at 
one portion, while it cools in traveling through the remainder 
of its course. There is little mechanical efficiency in that pro- 
cess, and it is not useful as a meteorological theory, nor in ac- 
cordance with the facts of observation. 

A certain average excess of heat in the Tropics is required 
to keep the general cyclone moving at its observed rate of 
gyration in the upper strata. The thermal equator of such 
motion moves annually in latitude northward and southward, 
and this carries with it the entire thermal engine in its annu- 
ally changing configuration. In the northern winter the 
thermal equator is far to the south, the contrast between the 
north polar cold and the tropical heat is much increased, and 
the general cyclone is relatively efficient; in the northern sum- 
mer the thermal equator is far to the north, the difference of 
temperature between the boiler and the condenser of the 
northern engine is less, so that the circulation is relatively 
feeble. This oscillation of the heat energy northward and 
southward, carrying with it the thermal structure toward one 
pole or the other, just as the astronomical zones of day and 
night move up and down the earth in latitude, is depicted in 
the series of diagrams of normal pressure shown in Charts 28 
to 31 of the Barometry Report. 

The corresponding variations of the temperatures are given 
on Charts 18, 19, 20, and of the vapor tensions on Charts 23, 
24, 25 of the same report. The functions of 72, /, ¢, which are 
involved in these variations, constitute the basis for a complete 
solution of the forces that generate and maintain the general 
circulation in middle latitudes. If we could extend this sys- 
tem of pressure and temperature charts to the pole, and to 
the equator on the American Continent, and also obtain the 
vectors of motion, it would afford the required data for the 
discussion of the dynamics involved in the circulation of the 
entire atmosphere, and this is the ultimate problem of our 
meteorology. 

The variations of this general circulation from season to 
season should be extended to include its average changes from 
year to year, and also the connection of these with that part 
of the solar energy which is expended as radiation, and is 
variable in long and short cycles. This will form a science of 
cosmical meteorology upon which long range forecasting of 
the seasons can be based. Unless the subject proves to be too 
complex for human skill to classify, we shall eventually con- 
struct a meteorology rivaling other branches of astrophysics 
in interest and value to mankind. 
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Fig. 25.—-The formation of local anticyclones and cyclones in the general circulation about the poles. 


THE MECHANISM IN CYCLONES AND ANTICYCLONES. 


Turning now from these considerations regarding the gen- 
eral circulation to the mechanism of local circulations, we will 
further illustrate the separation of the local components from 
the general normal isobars by the six diagrams of fig. 25, the 
formation of local anticyclones and cyclones in the general cir- 
culation about the pole. We draw 18 concentric circles about a 
pole as a center, where the common difference is 5 millimeters, 
except in the polar zone where the difference is greater. The 
outer circle extends to latitude 23°, that is to Havana, so that 
these circles cover the latitudes in which the cyclones are pro- 
duced in northern latitudes. Diagrams 1, 2,3, show the method 
of constructing a low pressure area, and 4, 5, 6, that for a high 
pressure area; diagrams 1 and 4 give examples of the draw- 


ing of a few individual resultant curves; 2 and 5 are com- 
plete for isolated low and high areas; 3 and 6 exhibit the con- 
nection between a high and a low area, and this diagram is com- 
parable with the isobars found on the charts of reduced pres- 
sures, as figs. 13, 14, 15, 16, 17, 18, of this paper. In making 
these specimen diagrams a system of local circles is superposed 
upon the general circles, but the common difference between 
them is taken half as much linearly, that is the gradient is twice 
as steep. On the general circles 5 millimeters is equivalent to 
0.10 inch of pressure, on the small circles 2.5 millimeters is 
equivalent to 0.10 inch of pressure. These relative dimensions 
serve approximately to illustrate a strong winter cyclone, but 
they should be modified according to the observed conditions 
of the individual cyclone. When the monthly normal iso- 
bars are subtracted from the observed map of a given day, we 
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have at once the small circular system, together with its varia- 
tions from the normal type according to the prevailing circum- 
stances. Looking at diagram 1, of fig. 25, we see that in 
passing from the pole outward each circle is + 0.10, one-tenth 
inch higher, beginning for example with 25.4 and extending 
to 27.1. The small circles are numbered —.1, — .2, —3, .. 
for the low area, and + .1, + .2, + .3,...... for the high area. 
At the point A we have 26.1 on the large circle; on the next 
circle it becomes, 26.2 — 0.1 = 26.1, by uniting the two gra- 
dients; on the next it is, 26.3 —0.2 = 26.1. In this way, draw- 
ing the diagonal lines, we pass around a U-shaped curve hav- 
ing a certain concavity. Other curves are formed outside and 
inside of it,a few of the inner curves making closed ovals, ec- 
centric to the center. The dotted curve on diagram 2 
shows where the cusp-shaped curves unite over the saddle of 
higher pressure. The diagrams 4 and 5 are drawn in a similar 
way, by using the plus system of circles. At 2B we have 
26.7 + O.1 = 26.8; 26.6 4+ 0.2 = 26.8; 26.5 4+ 0.3 = 26.8 
Similarly the other lines are drawn. Finally, in diagrams 3 and 
6 the two systems are united, so that the lines flow from one 
to the other continuously. It should be noted that in fixing 
the centers of the two systems of component coaxial circles, 
that for diagram 3 was placed on the isobar 26.5, and that for 
diagram 6 on the isobar 26.4. That is to say, the center of the 
anticyclone must be nearer the pole than that of the cyclone, 
in order to make the isobars continuous, otherwise some of 
the ends of these systems of high and low areas are left un- 
connected and without natural continuity. 

A comparison of these typical isobars with those constructed 
from the daily observations, see figs. 1 to 24, proves conclusively 
that they are substantially of the same type. We find the 
cusp formation on each with the opening of the U-shaped figure 
toward the pole in the cyclone, but toward the equator in the 
anticyclone. The closed curves of the cyclone are more nearly 
elliptical than those of the anticyclone, as is commonly the 
case on the weather maps. The flow of air from the northern 
quadrants of the anticyclone toward the southern quadrants 
of the cyclone is necessary to the structure. 


COMPARISON WITH OTHER OBSERVED CONFIGURATIONS, 


In order to recall the results of the research which are in- 
cluded in the Cloud Report, the following drawings are intro- 
duced. Fig. 26 shows the vectors of motion and their com- 
ponents as observed in anticyclones and cyclones at the 1000 
meter (3280-foot) level, and the 3000 meter (9843-foot) level, 
so that these are comparable with the isobars computed on 
the 3500-foot and the 10,000-foot planes. The direction of the 
original vectors is evidently parallel to the isobars, the long 
vectors which indicate greater velocity are to the north of the 
anticyclone where the isobars are closer, and then to the south 
of the cyclone where the closeness of the pressure lines is a 
maximum. Comparing the anticyclonic and cyclonic compo- 
nents with the resolved local isobars on the charts of observed 
pressures, figs. 1 to 24, the opening of the stream lines marked A 
on the cyclone corresponds with the opening in the U-shaped 
clone, similar conditions are found to the south of the anticy- 
cusps. Furthermore, in fig. 27, I, I, III, three charts are repro- 
duced from the Cloud Report; Chart 23, the mean winter Lake 
region low; Chart 29, the mean west Gulf low, each for the lower 
clouds; and Chart 35, the mean summer hurricane low for the 
upper clouds. The stream lines flow uninterruptedly to the 
center on spiral or disturbed spiral curves, one stream from the 
northwest and another from the south, and to the north of the 
center the same U-shaped cusp formation is described by the 
vectors of motion as are found on the charts of isobars. It is 
remarkable that in the case of the hurricane this formation is 
found in the cirrus levels, just such as in ordinary cyclones 
is produced in the cumulus levels, showing that this funda- 
mental typical construction penetrates to the height of 5 or 


Fesrvary, 1903 


High area vectors. Low area vectors. 


Fia. 26.—The vectors of motion and their components in anticy- 
clones and cyclones at the 1000-mile and 3000-mile levels. 

6 miles, when the forces of motion producing it are sufficiently 
intense. The relative penetrating pcower of the cyclonic 
action is a very important feature, which is brought out by 
these isobars and stream lines in the higher levels. 

Furthermore, consider the component local isobars in 
dotted lines on figs. 4, 5, 6, for January 2; 10, 11, 12, for 
January 7; 22, 23, 24, for February 27. On January 2 it 
is evident that the principal feeder is a current of warm air 
flowing over the South Atlantic States, which curls into the 
closed isobars from the northward; here the cusp formation is 
somewhat obscure, and this usually happens while the center is 
so far to the south. On January 7 the main stream feeds into 
the vortex from the northwest, and on the western and southern 
sides, where the isobars are dense, the stream curls into the 
center. On February 27 there is a strong stream from the 
southeast and another from the northwest, both of which curl 
strongly into the central vortex. 
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It should be particularly noted that the stream curls into 
the central vortex at all levels from the ground upward, cross- 
ing the closed isobars at some angle, but running parallel to 
the open isobars, thus confirming the results of the Cloud 
Report. 


| 
/ | + \ 
Z 
UpperClouds | 


I1I.—Summer hurricane low. Chart 35, International Cloud Report. 


11.— Winter west Gulf low. Chart 29, International Cloud Report. 
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I. Winter Lake region low. Chart 23, International Cloud Report. 


Fic, 27.—The stream lines in cyelones and the cirrus levels in 
hurricanes. 


It should be observed, also, that the U-shaped opening in 
the northern cyclones is swung around to the northeastward, 
thus distorting the lines from their primary position of sym- 
metry, which is toward the pole. This is due to the fact that 
the cyclone has vertical and gyratory components which pene- 
trate from lower to higher levels, and therefore into the 
upper layers, drifting more rapidly eastward than the lower. 
Such distortion is accompanied by an interchange of the 
inertia of motion, and this is the part of the thermal machine 
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of the atmospheric circulation which acts as a brake upon the 
swiftly flowing eastward drift. This is the means by which 
the eastward velocities are slowed down from the excessive 
motions required, in the general theory by the law of the pre- 
servation of vortex areas, into the moderate motions actually ob- 
served. Since this penetrating power may extend to the cirrus 
levels, the total energy of retardation is evidently very great, 
and therefore this portion of the problem of the general cir- 
culation should be developed on the lines already outlined in 
my papers, rather than on those followed by Professor Ferrel. 
Furthermore, we remark that my construction is not in accord 
with the theory of the German vortex, as also explained in that 
report. This vortex requires a local center of heat and a vertical 
current, with zero velocity at the center and maximum velocity 
at a circle on the edge of the closed curves, from which locus it 
gradually falls away to zero again at a considerable distance. 
In nature we have, on the other hand, individual stream lines 
of different temperatures curling into a common center, with 
velocity increasing up to the very center, as indicated on Chart 
69 of the Cloud Report. The German vortex is much nearer 
the natural type than the Ferrel vortex, but there are features 
in it which are not compatible with the observations them- 
selves. The disturbance of the eastward drift by the penetra- 
tion of a cyclonic vortex into the upper strata is further illus- 
trated by the scheme of fig. 28, where the successive levels are 


> 
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Fig, 28..-Scheme of the disturbance of the eastward drift by the 
penetration of a cyclone vortex into the upper strata. 


shown with the isobars bending away from their normal east- 
ward direction, first into U-shaped curves about the axis, then 
to cusps and closed curves, and finally to simple closed curves 
at the surface. These closed curves always imply a vortex 
with its vertical component governed by the usual vortex laws. 
The boundary of the true vortex action diminishes in size, and 
loses itself in the upper strata as a simple sinuous deflection. 
The vortex throws up a vertical component all over its area in 
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proportion to the gyratory velocity, and in the center this 
forms a rising current, continuous and undisturbed, till high 
levels are attained. On the edges, however, the vertical com- 
ponent is stripped off by the action of the eastward drift, which 
also acts more powerfully in proportion to the elevation. This 
depletion of the surface of the vortex in proportion to the 
height is the mechanical mode that controls the escape of the 
upward current, which loses itself to the eastward by merging 
in the general circulation, whence it passes through other anti- 
cyclones and cyclones in succession. The radial horizontal 
component is inward toward the center in all levels of the 
cyclone, as was indicated in my Cloud Report. Thus, the en- 
tire complex of the circulation has dynamic components, and 
the energy thus expended must be referred back finally to the 
source of heat in the Tropics, where the absorption of radiant 
energy from the sun goes on vigorously at the surface of the 
earth. The great general cyclone is perpetuated by the vertical 
uplift of the strata, due to the residue of the tropical heat which 
does not leak out toward the poles in horizontal warm currents of 
air near the surface, and its motion is in general nearly inde- 
pendent of the counterflow of these lower currents, except for 
the distortion due to the penetration just described. We have 
therefore established the existence in the cyclone of the inter- 
action of three practically independent currents of air, (1) the 
great overflowing eastward drift, (2) the underflowing cold 
current from the northwest, and (3) the underflowing warm 
stream from the south. 


THE INTERACTION OF THE THREE THERMAL CURRENTS. 


It is necessary yet further to consider the thermal action 
of these currents which have very different temperatures. 
For it is evident that the formation of local closed isobars with 
vortex action and vertical currents, while accompanied by dy- 
namic forces must yet depend upon a powerful and persistent 
thermal source. We have elsewhere shown that this energy 
is not to any great extent the latent heat of condensation of 
aqueous vapor, this being a secondary product; nor is the effect 
purely dynamic as the eddy theory implies. Where, then, 
shall we find a true efficient source of heat that is competent 
to account for all the conditions observed in the circulation 
phenomena of the atmosphere. It seems to me that this is to 
be attributed to the thermal action due to the overflow of layers of 
cold air upon masses of warm air. Abnormal stratification of 
air currents, where the relatively cold is above the warm, 
necessarily involves an upward current having an energy pro- 
portional to the difference of temperature. It is not necessary 
to say more about the truth of the view that this stratification 
exists, because such an overflow is really one of the most com- 
mon conditions to be observed in meteorology. If a warm 
current leaves the latitudes of the high pressure belt, 35° 
more or less, and runs northward, it begins to underflow the 
eastward drift. If a cold area slides down from the northwest 
into warm latitudes, its upper portions are drifted forward 
over the warm lower strata. If two currents counterflow to- 
gether the cold western masses are drifted forward upon the 
warmer at moderate levels, also warm masses are carried east- 
ward over the next anticyclonic area. The instant the normal 
thermal equilibrium of the atmosphere is disturbed by such 
stratifications, thermal energy is present for the formation 
of dynamic vortices. Thus a hurricane begins in the late 
summer when the sun retreating southward brings the first 
layers of cool air to overspread the Tropics in a sheet. The 
warm surface air then begins to flow under this and penetrates 
it in a vortex, and this continues to operate as long as the flow 
of current sheets of two temperatures from the different sources 
continues. The track of a hurricane can thus traverse thous- 
ands of miles, because the cold overflow sheet covers the tem- 
perate zone, and the warm underflow current is directed in 
streams depending upon the general circulation of the lower 
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air about the permanent anticyclonic centers of action. A 
specific example will make these remarks more definite. 

In the Cloud Report we took great pains to construct the 
abnormal gradients of pressure, temperature, and vapor ten- 
sion, such as are observed when the cumulus clouds are in the 
process of formation. These gradients are to be found in 
Tables 147, I to VII, for the metric system, and in Tables 153, 
I to VII, for the English system. By entering these tables 
with the prescribed arguments we can find the gradients which 
are prevailing at a given level in a cyclonic circulation. These 
tables are constructed primarily in reference to the 3500-foot 
plane, but they can be extended to other levels by the adjoin- 
ing precepts, if some judgment is exercised. Furthermore, it 
was essential to establish the normal conditions which prevail 
in the atmosphere at two higher planes, so that the difference 
between the normal gradients, which may be readily computed 
from the mean monthly values as given in the Barometry Re- 
port, and the abnormal gradients, which pertain to the differ- 
ent subareas of cyclones and anticyclones, may be obtained. 
This was one of the purposes that was kept in mind in con- 
structing the Barometry Report, and the data for such normal 
gradients are given in Table 48. By subtracting the numerical 
values for #, ¢, e, on the different planes, and dividing by the 
difference in elevation, these normal gradients are found. By 
using the surface data in connection with the three selected 
planes, we obtain several systems of gradients which can thus 
be computed for mutual comparison. As to the abnormal 
gradients of temperature, for example, we may take from Table 
153, II, of the Cloud Report, the values for the different sub- 
areas in a cyclone, the table being quoted only in part. 


TABLE 1.— Pressure and temperature gradients in English measures. 
FALL OF PRESSURE IN INCHES PER 100 FERT. 


-0100) .0120) 0160). 0180). 0200) 0240 


B 
t° F. 
0.095 0.095 0.095 0.096 0. 096 0. O97 
0. 096 . O97 . O97 . O97 097 . O98 . O99 
70 0. 098 . 099 . 100 . 100 .101 . 102 . 102 . 103 
60 102.108). 1005 106 107. 108 
5 106.106) 108.109. 110 
40 107.108). 109, 1 
30 .109| .110| .112 
20 113° 
10 
0 . 120 
FALL OF TEMPERATURE IN DEGREES PER 100 FEET. 
| | ,0160 | .0200 0220, 
t° F. 
0.88 | 0.82 0.74 0.240 
0.85 | 0.82) 0.74) .58 .52 
70 0.79; .43/ .37| .34 
50 41; .33| 


| | 
From Table 158, International Cloud Report. 

In the eastern subareas we have high temperatures and high 
vapor tensions (/,,¢,) so that the temperature gradients are 
large; in the western areas the temperatures and also the vapor 
tensions are lower (¢,,¢,). Then (¢, ¢,) will give larger values 
of G. t, than (4, e,) will give for @. ¢, If the G. t, exceeds the 
normal gradient of the season, we have the mechanical cause 
for a vertical current. This principle can be applied through- 
out the cyclonic field with unfailing results of the right kind. 
In general it may be stated that the normal temperature gra- 
dients are about three-fifths the adiabatic rate, and this occurs 
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when the strata are in atmospheric equilibrium and no cur- 
rents are distinctly rising or falling. In cyclones and anti- 
cyclones, where the vertical currents are pronounced, the tem- 
perature gradients are about the same as the adiabatic rate. 
This remarkable theorem regarding gradients is very signifi- 
cant in the physical thermodynamics of the atmosphere. 
Hence, we conclude that air is rising to the east, but falling 
to the west of the center of the cyclone. It seems almost a 
paradox that in the warm current of air the air should be rising 
to a region where the pressure is higher than it was before 
the movement began. But rising air always increases the 
pressure in the stratum to which it is moving, and this 
hardly needs to be reaffirmed. The overflowing cold air in 
the strato-cumulus level, therefore, in itself generates the power 
which raises the warm air underneath it by the usual thermo- 
dynamic laws. Hence, if a relatively cold layer is thrust into 
a column of air otherwise normally disposed, the warm lower 
layers will rise to meet the cold stratum, and the higher strata 
which are also relatively warm will fall toward it. Relatively 
warm air flows to the place of relatively cold air. If the 
surface layers are cooled by radiation in anticyclones the air 
of the upper strata will settle down upon them by this law, 
namely, that relatively warm air seeks relatively cold air. The 
currents of transfer thus set up have an adiabatic system of 
gradients; on the other hand, the normal layers of the atmos- 
phere do not dispose themselves into adiabatic strata, as was 
proved in my Cloud Report. Some specific examples of the 
operation of these processes will now be mentioned. 


EXAMPLES OF THE INTERACTION OF ABNORMALLY COLD AND WARM 
STRATA, 


A survey of the conditions prevailing at the time of the water- 
spout photographed on August 19, 1896, off Cottage City, in 
Vineyard Sound, Mass., leads me to the results contained in 
Table 2, extracted from a report now in preparation on this 
important phenomenon. It contains for the «, 7, 7, ¢ stages 
the heights on the photograph in millimeters and inches, the 
actual height in meters and feet, and the pressure, tempera- 
ture, and vapor tension at the beginning and end of each stage. 


TABLE 2.— Summary of the data for the Cottage City waterspout, August 19, 1896. 


Metric system. 


MONTHLY WEATHER REVIEW. 


83 


Thence the gradients are found per 100 meters, or per 100 feet, 
viz: (1) (@,) Observed, according to the actual observations, 
(2) (G@.) Cloud, according to the Cloud Report Tables 147 and 
153, and (3) (@,) Barometry, the normal gradient prevailing 
in the air for that month as deduced from Table 48 of the 
Barometry Report. This waterspout was formed under re- 
markable conditions. The pressure was a little high, 30.05 
inches; the temperature was exactly normal for the month of 
August, 67.5° F., and the vapor tension was low, correspond- 
ing to a relative humidity of 64 percent. This gives the ratio 
i = 0.0143 from which the gradients ((@,), cloud, were obtained. 
Comparing (@,), (@,), and (@,) we note that ((,) is less than 
(G@,) and (G@,) in both the pressure and the temperature, but 
greater in the vapor tension for both the a4 and / stages. This 
waterspout was formed in a congested region on the southeast 
edge of a great area of high pressure, which was pushing 
over the New England coast line at that time, and there was 
no cyclonic action of any kind. There was then generated 
a rapid formation of cumulo-nimbus clouds, with rainfall 
at the front, waterspouts in the middle, and thunderstorms 
with hail following, all in the course of a couple of hours. I 
conceive that this entire set of phenomena was due to the drift- 
ing forward (in the strato-cumulus level) of the relatively cold 
air of the anticyclone as a sheet overspreading the quiet layers 
of relatively warm air resting on the ocean. The normal tem- 
perature at the ocean level is 67.7° F. for August, and 60.4° at 
the 3500-foot level. But by computation the temperature was 
48.7° at that level, giving an abnormal fall of 11.7° F., due to 
the overflowing of the cold stratum from the advancing anti- 
cyclone. This great fall in temperature was not caused by any 
change in the surface conditions, which remained normal till the 
thunderstorm following the rain and waterspouts brought 
the cold air to the surface and caused the temperature to fall 
at the ocean also. The cold upper stratum evidently preceded 
the surface cold air by several hours, and this is typical of the 
conditions frequently prevailing in similar local congested cir- 
culations of the lower strata, where abnormal stratification 
and so-called inversion of temperature is observed. This ab- 


English system. 


Stages. j 
H. photo, Height. B. t. | e. H. photo. Height. | t. e. 
Mm, Meters. Mm. Mm. | Inches. Fret. Tuches. Iuch. 
176.4 4,942) 414.5 | —12.0 1. 64 6.95 16,214 16.32 10.4 0. 065 
ona | -- ., |) —0.072 —0.319 —0.00170 Observed. 
73.6 | 2,083 || _¢ 50 | — 0.550| —0.140| 29 6.765); | —0. 303 | —0. 00168 | (G°) Cloud. 
102.8 2,880 539.0 0 4.57 4.05 9,449] 21.22 32.0 0. 180 
| 
100.2 2,806 544.0 0 4.57 | 3.95 9,206) 21.42 | 32.0 | 0.180 
— 0.538 | —0. 240 | —0.089  —0.294 00288 (@,) Observed. 
Hstage.... 61.7 1,728 —7.60 — 0.540 2.43 5,669 —0.091  —0.294 —0.00312 (@,) Cloud. 
{—7.11 | — 0.376 | —0. 364 | | —0.085 —0.207 —0.00437 (@,) Barometry. 
38.5 1,078 672.0 9.3 8.72 | 1.52) 3,537| 26.46 | 48.7 0. 343 
| 
\ —-8. 46 0. 963 0. 204 | 0.101) —0.531 —0.00246 (G,) Observed. 
a-stage.... 38.5 1,078 8.40 — 0.950 —0. 192 1.52 3,537 —0.101 —0.522 —0.00230 (G@,) Cloud. 
— 0.375 | —0.296 | {—0.098 —0.206 —0.00355 (G,) Barometry. 
Sea level .. 0 0 763. 27 19. 72 10. 92 0 0 30. 05 67.5 0. 430 
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normal stratification of cold over warm layers caused the 
thermal difference necessary to enable the hydrostatic pressure 
of the neighboring region to cause a vertical current. In this 
rising air the temperature and pressure gradients changed 
from the normal rates prevailing previous to the sudden change 
into adiabatic rates, which seem to have been fully reached in 
the temperature. There are numerous physical functions use- 
ful in meteorology involved in these data, and it will be valu- 
able to compute the 2, /, ¢ in the higher strata for as many 
instances of the kind as is practicable. 

Some idea of the energy available to produce a vertical cur- 
rent can be gained from the following consideration: The 
normal temperature gradient in the «-stage is —0.206 per 100 
feet, the observed gradient is —0.531, and this is a gain of 
— 0.325. The normal pressure gradient is —0.098 per 100 
feet, the observed gradient is —0.101, and the gain is — 0.003 
per 100 feet, or 0.106 inch in the «-stage. That would be 
equivalent to the enormous gradient of —13.5 inches in a 
degree, 111,111 meters, along the surface of the earth, which 
is 100 times as great as that observed for the usual horizontal 
gradients. In the §-stage the temperature normal gradient is 
—. 0.207, the observed is — 0.294, the increase — 0.087 per 100 
feet. Comparing this with — 0.325, the increase in the «-stage, 
we conclude that the efficient buoyancy gradient is four times 
greater in the a-stage than in the j-stage. This is contrary 
to what should be expected if the buoyancy is chiefly due to 
the condensation of aqueous vapor to water in the cloud or 
§-stage, but it is in accord with the theory of stratification 
proposed in this paper. 

We have other examples of the effect of an overflow of a 
cold stratum upon the warm air of lower levels in the numerous 
cases where anticyclonic areas advance into the central val- 
leys from the northwest without a cyclonic development in 
front of them. There is produced in such conditions a wide 
band of rainfall on the map, stretching from the Lake region 
to the Gulf of Mexico, where no dynamic action is operating 
which can raise the air mechanically. The cold, overflowing 
sheet will, however, cause an increase in the temperature 
gradient, and this is accompanied by rising air and precipita- 
tion over immense areas of country. In certain cases the anti- 
cyclonic area will advance to the Atlantic coast before causing 
such ascending currents, and then a powerful small cyclone 
sometimes develops suddenly near the coast of New Jersey or 


Virginia, and as this advances to New England it produces hur-’ 


ricane winds. When two currents of different temperatures 
flow together in the Mississippi Valley the overflow of the cold 
layers from the northwest upon the warm layers from the 
south produces a congested condition, accompanied by thun- 
derstorms, tornadoes, and general violent local circulations in 
the southeastern quadrants of the cyclone. On the other hand, 
the wide range in temperature required to cause such rapid 
vertical circulations may also be produced by simply over- 
heating the surface layers relatively to the upper strata. 
This is the case in summer, when in anticyclonic areas the 
solar radiation passes through all the upper layers to the sur- 
face without heating them sensibly. Then the earth’s radia- 
tion, in its turn, does have the power to overheat the lower 
strata, and this causes an increased temperature gradient rela- 
tively to the cumulus levels, which is the atmospheric con- 
dition for numerous summer thunderstorms and desert sand 
squalls. In the winter the areas of low pressure over the 
northern portions of the Atlantic and Pacific oceans are due 
to the relatively high temperature of the ocean waters and 
adjacent air layers. During the months in which the lower 
layers are too warm in comparison with the adjacent conti- 
rental areas and with the strata above them, the well-known 
permanent cyclones prevail. The reverse case occurs in sum- 
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mer over the ocean belts at the boundary of the tropical and 
the temperate zones, where the water holds the surface strata 
at temperatures lower than is required for equilibrium, and 
so causes a settling down of the upper air. This is, of course, 
an effect which increases the usual dynamic action produced 
by the general circulation in this high pressure belt. 

In the autumn the cold layers advance from the northern 
zones into the Tropics, first in the higher strata which over- 
spread the warm and moist air of thedoldrums. This causes an 
increase of the vertical temperature gradient, and a hurricane or 
large columnar vortex is formed, through whose structure the 
warm air pours upward to great heights, and enables this con- 
figuration in some cases to perpetuate itself by such convection 
for many days. It is the wide spread cold sheet of the upper 
strata which is the persistent source of energy in a hurricane, 
and also inacyclone. The advancing movement of the center 
is due to the fact that the warm air, which lies to the eastward, 
promptly rises to meet the overflowing cold sheet, the two 
mutually sustaining each other’s action. The downflow of the 
cold air on the western side is simultaneous with the upflow 
on the eastern side, but the deficiency of pressure on one side 
and the excess of it on the other by its continuous opera- 
tion causes the entire structure to advance. In addition to 
this, the drift of the upper strata, eastward in the temperate 
zone and westward in the Tropics, carries along the cyclone, 
which adheres to them by the interactions that have been 
described. 

GENERAL RESULTS STATED. 


The results of this research may be summed up briefly as 
follows: (1) The cyclone is not formed from the energy of the 
latent heat of condensation, however much this may strengthen 
its intensity; it is not an eddy in the eastward drift; but it is 
caused by the counterflow and overflow of currents of different 
temperatures. Ferrel’s canal theory of the general circulation 
is not sustained by the observations, nor is his theory of local 
cyclones and anticyclones tenable. There are difficulties with 
regard to the German vortex theory, but this is nearer the 
truth than the Ferrel vortex. The structure in nature is 
actually more complex than has been admitted in these theo- 
retical discussions, but it doubtless can be worked out sue- 
cessfully along the lines herein indicated. (2) Regarding the 
relation of the upper level isobars to practical forecasting, it 
is noted as the result of the examination of the charts of 
December, 1902, January and February, 1903, that (a) the 
direction of the advance of the center of the low pressure 
is controlled by the upper strata, and its track for the fol- 
lowing twenty-four hours is usually indicated by the posi- 
tion of the 10,000-foot level isobars; (+) The velocity of the 
daily motion is also dependent upon and is shown by the 
density of these high level isobars; (c) the penetrating power 
of the cyclone is safely inferred from an inspection of the 
three maps of isobars of the same date; (d) there is decided 
evidence that areas of precipitation occur where the 3500-foot 
isobars and the 10,000-foot isobars cross each other at an 
angle in the neighborhood of 90°; (e) there have been several 
cases in which the formation of a new cyclone has been first 
distinctly shown on the upper system of isobars before pene- 
trating to the surface or making itself evident at the sea level. 
(3) It is expected that by completing our discussion of the 
temperature gradients between the surface and the higher 
levels we shall be able to secure daily isotherms as well as 
daily isobars on the upper planes, and this will tend to 
strengthen any further examination of these important prob- 
lems. A suitable report will be prepared in which the data 
now coming into our possession will be subjected to a mathe- 
matical analysis and discussion. 
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NOTES AND EXTRACTS. 


JAMES GLAISHER. 
From Nature, February 12, 1903, page 348. 


We regret to see the announcement that Mr. James Glaisher died on 
Saturday, February 7. Born April 7, 1809, he had nearly attained the 
great age of 94 years, the major portion of which was devoted to un- 
ceasing work of a varied nature, mainly, however, directed to practical 
meteorology. 

At the age of 20 he was appointed as assistant on the principal trian- 
gulation of the ordinance survey of Ireland, and from 1833 to 1836 was an 
assistant at Cambridge University, whence he proceeded in the latter vear 
to the Royal Observatory, Greenwich, and having been, in 1840, promoted 
to the position of superintendent of the magnetical and meteorological 
department, he remained there until his retirement from official life in 
1874. 

His contributions on subjects bearing on meteorology and astronomy 
were too numerous to allow of our giving more than a passing notice. 
His Hygrometrical Tables, published in 1847, which have reached their 
eighth edition, are still the standard work on the subject for the British 
Islands. Travels in the Air(1871 and 1880), Diurnal Range Tables (1867), 
Mean Temperature of Every Day for Greenwich, 1814-1873, Report on 
the Meteorology of India, and Meteorology of Palestine are among his 
chief writings. 

From 1862 to 1866 he made twenty-nine balloon ascents in the interests 
of meteorological science, and the results were given in reports to the 
British Association at their annual meetings of those years. The ascent 
on September 5, 1862, is particularly memorable from the fact that he 
and the late Mr. Coxwell attained the highest distance from the earth 
(37,000 feet) ever reached, and formed the subjects of a most thrilling 
experience, which nearly had a tragic termination for both of the intrepid 
aerial explorers. 

As the pioneer of systematic organization of meteorological observa- 
tions, the results of Glaisher’s endeavors may be seen in his weekly, 
quarterly, and annual reports on the meteorology of England, contained 
in the periodical returns of the registrar-general of births, deaths, and 
marriages for England and Wales during the long period of sixty-one 
years (1841-1902). He was a juror in the class of scientific and philo- 
sophical instruments at the exhibitions of 1851 and 1862, and, apart from 
his scientific work, was actively engaged in other useful spheres of labor. 

He was a fellow of several of the learned societies. For upwards of 
half a century he was on the roll of membership of the Royal Society, to 
which he was elected on June 7, 1849, and from time to time he con- 
tributed papers to the Philosophical Transactions. In 1850 he was one 
of the founders of the British Meteorological Society, now the Royal 
Meteorological Society, and for many years took a leading part in the 
conduct of its affairs, being its original secretary, ‘*‘ who nursed it through 
its infancy and youth, and left it to other hands only when it was old 
enough and strong enough to walk alone.’’ (President's address in the 
jubilee year.) He was also a past president of the Royal Meteorological 
Society, the Royal Microscopical Society, the Royal Photographic Society, 
and the Aeronautical Society of Great Britain, a fellow of the Royal Astro- 
nomical Society, and for many years was on the executive committee of 
the Palestine Exploration Fund, of which he was for twelve years the 
chairman. He had also been honored with the honorary fellowship of 
several foreign scientific bodies. 


SNOW FROM A CLEAR SEY. 


The Gazette of February 18, Galena, IIll., contains the fol- 
lowing: 

A peculiar weather condition prevailed here for a short time last night. 
Between the hours of 10 and 11 p. m. there was a fall of snow to the depth 
of one-eighth of an inch and yet the stars were shining all the time. 
Inasmuch as the snowfall preceded the arrival of the high gale that blew 
during the latter part of the night, it was probable that the snow had 
been carried in the air for a long distance and precipitated here. 

The rather plausible explanation here given requires special 
confirmation before it can be accepted. It is equally plausible 
and more probable that the snow which fell from the clear sky 
actually formed near the place where it fell. In perfectly still 
cold weather the Editor has seen snow crystals continue fall- 
ing during the night until more than one-eighth of an inch 
had accumulated. In such cases it was evident that the air 
had cooled to a temperature very near saturation, so that the 
particles of dust floating in the lower air became the nuclei 
for the formation of snow crystals. The latter being heavy, 
slowly descend and doubtless grow as they fall; in fact, there 
is no known reason why they should not continue growing 
after they reach the ground, since the crystal is undoubtedly 
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colder than the average temperature of the air. Very large 
snow crystals, sometimes one-half inch in diameter, have been 
recorded on some occasions. 

This deposit of snow from a clear sky, like the fall of rain 
from a clear sky, may also be due to the cooling of the air at 
a considerable altitude rather than near the earth’s surface, 
and the cooling may be due to a mixture of cold and warm 
currents. Such mixtures, as is well known, can not form heavy 
rainfalls, but may produce the slight amount of precipitation 
implied in this snowfall from a clear sky at Galena, where a 
few hours later in the night the temperature fell to —17° and 
to —23°, with a heavy gale. 


SUNSHINE RECORDS AT HAMBURG, GERMANY. 


The German meteorological observations for 1901, at sta- 
tions reporting tothe Deutsche Seewarte for the year 1901, has 
lately been published. In addition to the monthly summary 
for each station and the hourly readings from self-registers at 
four normal stations, this volume gives complete statistics of the 
weather on stormy days on the German coast. The appendices 
give the details of the duration of sunshine at Hamburg and 
the tables of contents of the annual volumes published by 
the official meteorological services of Baden, Bavaria, Prussia, 
Saxony, Wurtemberg and Alsace-Lorraine, and by the private 
services at Magdeburg, Bremen, Wiesbaden, Frankfort on 
Main, Aix-la-Chappelle. From the sunshine table for Ham- 
burg, computed by H. Koenig, we take the following abstract: 


Total Percenta Number 
Months. | numberof | of of 

hours. sunshine. 
| 46.0 12.6 12 
160.0 38.4 5 
196.9 | 40.0 2 
126. 3 | 25.0 2 
190.3 | 37.5 4 
177.9 | 39.0 2 
won 164.4 43. 2 7 
is 41.0 | 16.0 | 15 
13. 2 | 5.7 | 22 


The hourly distribution of sunshine is given in hours only, 
without the corresponding percentage of total possible, and is 
as follows: 


Total annual | Total annual 


Local time. duration, | Local time. | duration. 
| 
| Hours. Hours. 
2.9 | 2p.m.to3p.m.. 39.7 
16.9 || 3 p.m. to 4 p.m.. 123. 5 
35.8 | 4p.m.to5p.m.. 100. 8 
OBE. 73.8 | 5 p.m. to 6 p.m... 78.2 
Oa. 102.7 | 6 p.m. to 7 p.m.. 43.7 
11 a.m. to 12 nuon............ 137.8 | 
155. 2 Total 5a. m. to 8 p.m.. 1302. 6 
1lp.m.to 2 p.m......... .... | 160. 8 


The month of greatest total amount of sunshine is May and 

the month of the greatest percentage of total possible sunshine 

is September. The hour of the greatest absolute amount of 

sunshine is from 1 to 2 p. m. for the annual total, but varies 

between 10 a. m. and 4 p. m. in the different months. 
AERIAL RESEARCH IN DENMARK. 

M. Leon Teisserenc de Bort presented a communication upon the use of 
kites and sounding balloons as practised at Viborg (Denmark) by the 
Franco-Scandinavian committee. 

The object of this enterprise is to study, in as continuous a manner as 


possible, during a certain number of months, the variations of the me- 
teorological elements in the middle strata of the atmosphere. The loca- 
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tion of the station has been carefully chosen; it is situated upon an ex- 
tensive and desert plateau, near Hald, 11 kilometers south-southwest from 
Viborg, sufficiently distant from the sea and on one of the three routes 
ordinarily followed by the barometric depressions in this part of Europe. 
An extensive Danish landed proprietor, Jagdmeister Krabbe, has kindly 
cooperated with this scientific undertaking by placing the ground at the 
disposal of the committee and by directing the construction of the wooden 
buildings. 

The regular observations began at the beginning of August, 1902; they 
will probably terminate during the month of April, 1903. During the 
fine season, strong winds below and relatively feeble winds above were 
frequently observed, a condition not very favorable to the sending up of 
kites. This regimen which is a characteristic of high pressures prevails 
for all directions of wind. From observations made in Berlin Berson had 
believed that this is a characteristic peculiar to east winds, and that west 
winds on the contrary show a rapid increase in velocity with altitude, 
but, as he himself recognized later, this is only because the east winds 
in Germany generally coincide with high pressures and the west winds 
with low pressures. 

At the end of September and during October there was observed at 
Viborg the passage of several depressions of small diameter and rapid 
movement, which did not probably reach to any very considerable height, 
but showed all the characteristics of the cyclone, properly so-called, 
such as the reversal of the wind from the front to the rear, the central 
calm and even the momentary clearing of the sky, known as the “ eye of 
the storm.”’ 

Later on came the great winter depressions accompanied with ex- 
tremely strong winds. On Christmas day there even occurred a violent 
tempest which came near destroying the revolving shelter used for send- 
ing up the balloons and kites. The anemometer became useless after 
having registered a velocity of 35 meters, which velocity was certainly 
exceeded afterwards. According to the inhabitants this tempest was the 
most violent that has occurred in Denmark, except that of 1872 which 
inundated several islands. 

Certain kite ascensions were distinguished by interesting occurrences; 
the 15th of August, after a breakage in the line, the string of kites dragged 
for about 120 kilometers, 80 of which were at sea. Another time, No- 
vember 11, the kites escaped in a northwesterly direction and were 
found in Norway. 

In regard to the sounding balloons, the proximity of the sea renders 
special precautions necessary; they are regulated so that the ascension 
shall not last more than, at most, 15 or 20 minutes, and the altitude 
attained under these conditions is only from 5000 to 6000 meters. 

The meteorographic tracings are made by engraving on copper, by a 
process that has been made practicable by a new system of metallic 
pen due to M. Raymond. It suffices to fill the pens with sulphuric acid 
and to use sheets of copper which are covered with lamp black, in order, 
as much as possible, toavoid seams. The curves thus obtained are much 
less delicate than by the ordinary lamp black process, but they have the 
advantage of being ineffaceable. All reductions and computations are 
made promptly, and the publication of the results can therefore follow 
very closely on the termination of the work.— Annuaire de la Société Mé- 
téorologique de France, Février, 1903. Pp. 32-34. 


COURSES OF INSTRUCTION. 


Among the recent courses of instruction in meteorology and 
climatology we notice those offered by Dr. J. Paul Goode, 
Ph.D., instructor in geography in the Wharton School of 
Economics in the University of Pennsylvania. There is a 
short course of four hours a week during the first term of the 
year entitled “Climatology and applications in economic geog- 
raphy.” It covers the following subjects: 

Principles of meteorology; general atmospheric circulation; 
laws of storms with special attention to the cyclonic storm; 
charting of weather elements. Application of principles of 
meteorology to the interpretation of regional climates. Climate 
as a factor in economic and social development. 

There is also in the course for teachers a series of lectures, 
occupying one hour, given each Saturday throughout the col- 
lege year, about forty in all, entitled “The atmosphere and 
the ocean.” 

Part 1. Meteorology; the general atmospheric circulation, 
the laws of storms, the charting of weather elements, and the 
interpretation of weather maps. Scientific weather forecasting. 

Part 2. Oceanography; the principles of oceanic circulation, 
action of waves and tides, harbors, sailing routes. 

Part 3. Climatology; the regional application of the prin- 
ciples of climate to the world at large. 

Doctor Goode has recently accepted a position in the depart- 
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ment of geology of the University of Cliicago, and will prob- 
ably give these same courses at that place next year. It is 
most important that all teachers should profit by such lectures 
so that the general public may be educated up to a better ap- 
preciation of the difference between the daily weather map 
with the forecasts of the Weather Bureau and the farmers’ 
almanacs with the forecasts of these astrological editors. 


HANN’S CLIMATOLOGY IN ENGLISH: 


As we go to press we have the pleasure of being able to 
announce that the famous Handbuch der Klimatologie of 
Prof. Julius Hann is now accessible to the English-speaking 
world, in a beautiful edition published by the Macmillan Com- 
pany of New York and London at the very reasonable price 
of $3. 

American meteorologists will be proud to accept this epoch- 
making treatise from the hands of their colleague, Prof. R. DeC. 
Ward, of Harvard University. He gives us not merely a 
translation of this admirable work, but a volume that contains 
so many additions and improvements that, with the consent 
of the author, it may well be known as a joint work by Ward 
and Hann. Professor Ward has long been known as the suc- 
cessor of Prof. Wm. M. Davis in building up a most influential 
school of meteorology at Harvard. From this school many 
teachers have gone forth to battle for the cause of higher edu- 
cation in this science. A number of these have even published 
elementary text-books on physical geography, including clima- 
tology, and these subjects are now studied in thousands of 
schools throughout the United States, instead of being totally 
neglected as was the case when the Weather Bureau began its 
work over thirty years ago. 

By teaching the elements of climatology to the youth of 
our land, these schools and enthusiastic teachers are laying 
the sure foundation for the development, here and there, of 
an interest in the fundamental problems of meteorology which 
is sure to culminate in the education of many future American 
investigators and promotors of this science. As the efficiency 
of the British Navy is said to lie in the fact that the British 
marine can always furnish trained sailors, so the strength of 
American science will depend upon the proportion in which all 
American youths are taught the elementary truths of science. 
Not every student of physical geography will become a mete- 
orologist, but the probability that many may do so is increased 
by the diffusion of just such books as this admirable treatise 
and translation. 

It is certainly not too much to say that there is no work on 
this subject in the English language to be compared with the 
present volume. Not only are the older treatises by Buchan 
in England and Loomis in America already quite out of date, 
but the more recent treatises, about twenty of which are men- 
tioned in the Monruty Wearuer Review for August, 1902, 
entirely fail to take the comprehensive view of the subject 
presented to us in this treatise by Hann. Nearly all of these 
treatises have a didactic style, oftentimes interesting, but lead- 
ing the reader to the conclusion that the author’s statement 
must embrace pretty much all that is known on the subject, 
whereas the present work stimulates the student to further in- 
quiry, and, in fact, by means of numerous references on nearly 
every page tells him just where he may go for further infor- 
mation. A brief review of these references must impress one 
with the fact that the great mass of important material in 
meteorology has been published in French and German, while 
those who use the English language, although they are inde- 
fatigable in observing and publishing, vet fail to apply to 
nature those methods of study that are necessary in order to 
secure real advance in knowledge. It must be considered as 
a very important characteristic of the present work that it 
brings home to the English reader the results of so much 
that is published in foreign languages. 


I 
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ORIGIN OF THE WORD ‘BAROMETER.’ 


The following article, by Dr. H. C. Bolton, is reprinted from 
Science, Vol. XVII, p. 548: 

The instrument familiar to us all as the barometer was first universally 
known by the name of its inventor as ‘ Torricelli’s tube’; de Guericke, 
the inventor of the air pump, called his huge water-barometer ‘Semper 
Vivum,’ also ‘ Weather Mannikin,’ with the Latin form ‘Anemoscopium.’ 

Soon after the year 1665 the words ‘ baroscope’ and ‘barometer’ came 
into general use in England, but the individual to whom the credit be- 
longs for originating these terms has not been certainly known; the as- 
sertion made by a contributor to the Edinburgh Review for 1812 that 
‘baroscope’ was first used by Prof. George Sinclair, of Scotland, in 1668, 
is an error, for both words occur in the Philosophical Transactions four 
years earlier. The passage is unsigned and reads thus: 

“Modern Philosophers, to avoid Circumlocutions, call that Instrument, 
wherein a Cylinder of Quicksilver, of between 28 and 31inches in Altitude, 
is kept suspended after the manner of the Torricellian Experiment, a 
Barometer or Baroscope, first made publick by that Noble Searcher of 
Nature, Mr. Boyle, and imployed by him and others to detect all the 
minut variations in the Pressure and Weight of the Air.”’ 

The mention of the words in connection with the name of Robert Royle 
has led me to make a close examination of his voluminous and _ prolix 
writings. In Boyle's first publication, ‘New Experiments Physico- 
Mechanical touching the Spring and Weight of the Air,’ dated 1660, the 
words baroscope and barometer do not oecur; he uses the common term 
‘tube,’ and often writes of the ‘mercurial cylinder.” Nor are these 
words used by him in his ‘ Defense Of the Doctrine touching the Spring 
and the Weightofthe Air * * * against the objections of Franciscus 
Linus,’ a paper published in 1662, 

Their use by the anonymous writer to the Philosophical Transactions 
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in 1665 has been shown, and the question arises, who was this person 
who modestly concealed his name? I believe it was Boyle himself. This 
eminent man, who was so devoid of personal ambition that he declined 
a peerage, had a habit of writing about himself and his scientific labors 
in the third person, and often spoke of himself by fanciful, fictitious 
names, such as ‘Philaretus’ (in his fragmentary autobiography) and 
*‘Carneades’ (in the ‘Seeptical Chymist’). That he should send an un- 
signed communication to a journal was not surprising, particularly as 
he had occasion to mention himself. 

Be this as it may, my claim that Boyle originated the word barometer 
does not rest on such slender conjectures as these. One year later than 
the communication in the Philosophical Transactions, Boyle wrote to this 
journal (dated April 2, 1666) and said, ‘ barometrical observations (as for 
brevity’s sake I call them),’ using the personal pronoun this time.  Else- 
where in the same paper are found the terms barometer, baroscope and 
baroscopical observations. 


In his ‘Continuation of New Experiments Physico-Mechanical * * *° 
of which the preface is dated 1667, occurs the following phrase: ‘ But 
though about the barometer (as others have by their imitation allowed 
me to call the instrument mentioned).’ (Boyle's Works, Birch’s edition, 
Vol. III, p. 219, London, 1744. ) 

This sentence is virtually an admission by Boyle that he had coined 
the word, sinee others imitating him had allowed and encouraged him 
to use the term to designate the tube of Torricelli. 

I conclude, therefore, that the word ‘ barometer’ was introduced into 
our language by the English philosopher, the Hon. Robert Boyle, about 
the year 1665. Boyle, by the way, was a scholar and able to use Greek 
in forming an English word. Finally, I may add that examination of 
Murray's Skeats’ and other standard English dictionaries throws no 
light on the origin of the word; they merely refer to the Philosophical 
Transactions and give its obvious etymology. 


THE WEATHER OF THE MONTH. 


By Mr. W. B. Stockman, Forecast Official, in charge of Division of Meteorological Records. 


CHARACTERISTICS OF THE WEATHER FOR 
FEBRUARY. 


The mean barometric pressure was high over the northwest- 
ern quarter of the United States, and low over northeastern 
New England. 

The temperature was above the normal in mean daily values 
ranging from + 0.8° to +2.5° in the Atlantic coast districts 
and the Lake region; elsewhere it was below the normal, 
and as a rule the mean daily departures were greater than 
in the districts where it was above the normal. In the mid- 
dle Plateau region the mean daily departures amounted to 
—13.0°. 

The precipitation was deficient in the upper Lake region, 
North Dakota, upper Mississippi Valley, the Plateau, and 
Pacitic coast districts, the departures, however, being slight 
except in the northern Plateau and the middle and north Pacific 
districts, where they ranged from —1.3 to —3.7 inches; else- 
where the precipitation was in excess, the departures in the 
South Atlantic States, Florida Peninsula, Gulf States, Ohio 
Valley and Tennessee, and the southern slope region, ranging 
from +1.4 to +5.7 inches. 

The relative humidity was below the normal in values of from 
lto 5 per cent in the Atlantic coast and east Gulf districts, 
the upper Lake region, North Dakota, the northern Plateau, 
and south Pacific districts; 7 per cent in the north Pacific 
and 8 per cent in the middle Pacific districts; elsewhere it 
was above normal, and markedly so in the following districts: 
Middle slope region, where the departure amounted to +10 
per cent, +11 per cent in the northern slope region, and +15 
per cent in the middle Plateau district. 


The cloudiness was above the average in the South Atlantic 
and Gulf States, Florida Peninsula, upper Mississippi Valley, 
middle and southern slope, and southern Plateau regions. 
In the remaining geographical districts it was below the aver- 
age, the most marked departures occurring in North Dakota 
and the middle and northern Plateau and Pacific districts. 

The month was very stormy in New England. In North 


Carolina there was an unusual number of gales, that of the 
16th being the heaviest of the winter. 


PRESSURE. 


The distribution of monthly mean pressure is shown graphic- 
ally on Chart VI and the numerical values are given in Tables 
I and VI. 

The crest of the highest barometric pressure overlay south- 
western Idaho, with a mean reading of 30.31 inches at Boise. 
The lowest mean pressure was reported from northeastern 
Maine, with a reading of 29.86 inches at Eastport. Another 
area of relatively low pressure overlay the upper Rio Grande 
Valley, the mean at El Paso, Tex., being 29.95 inches. 

The pressure was below the normal in New England, gen- 
erally in the Middle Atlantic States and lower Lake region, 
and in the extreme southwestern part of California, with the 
greatest departures at Maine stations, the departure at East- 
port amounting to —0.12 inch; elsewhere the pressure was 
above the normal. 

Generally over the region west of the Missouri River the 
departures were quite decided, especially over Wyoming and 
northwestern Colorada, and thence northwestward over Idaho, 
Washington, northern and eastern Oregon, and the north- 
ern parts of Nevada and Utah. The pressure diminished from 
that of January, 1903, in southern Texas, New Mexico, south- 
western Colorado, Arizona, and central and southern California, 
but in none of these districts did the departure amount to 
—0.10 inch except at San Diego, Cal., where it amounted to 
—0.12; elsewhere the pressure increased over that of January, 
with generally very decided departures in the lower Lake re- 
gion, lower Ohio Valley, the southern part of the middle 
slope and middle Plateau regions, and thence westward and 
northwestward to the coasts of Oregon and Washington, the 
greatest increases, +0.20 inch to +0.23 inch, being reported 
from North Dakota, eastern Montana, and the northern part of 
South Dakota. 


TEMPERATURE OF THE AIR. 


The mean temperature was above the normal in the Atlantic 
States, except western Georgia, in the greater portion of the 
Lake region, in northwestern Minnesota, and portions of 
north-central and western Montana, but the departures were, 
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as a rule, small, the greatest being + 4.3°; elsewhere the tem- 
perature was below the normal, and over the middle slope, 
southern parts of the northern slope and Plateau, and the 
middle and southern Plateau regions the departures were 
very marked, the daily averages ranging from —11.8° to 
—16.7° over western Colorado, Utah, and Nevada. 

The isotherms of mean temperature lay to the northward of 
their position in February, 1902, over the eastern part of the 
country, and to the southward of it over the Western States 
and Territories. Over Florida the isotherm of 70° occupied 
about the same position that 60° did in 1902. Higher maxi- 
mum temperatures were reported from the eastern half of the 
country and lower maximum from the western part, while, as a 
rule, lower minimum temperatures occurred in all sections. 
Freezing temperatures occurred as far south as central Florida 
and portions of southwestern California. 

Severe frosts occurred in California during the week ending 
the 2d, also in most sections during the week ending on the 
9th; killing frosts and thick ice during the week ending the 
16th, and low temperatures and severe frosts during the week 
ending the 22d. 

The average temperatures for the several geographic districts 
and the departures from the normal values are shown in the 
following table: 


Average temperatures and departures from normal. 


o =| Average | 
5 tures or the epartures 
Districts. | for the current since 
current mon 1. | yl 
month. 
| | | | 
28.2 + 22) + 3.1 + 1.6 
Middle Atlantic................. 12 36. 6 +21) 24) +12 
South Atlantic 10 + 1.3 + 0.2 + 0.1 
Florida Peninsula* ............. 8 64.9 + 2.5) + 2.6 + 1.3 
9 51.9 — 1.9) -1.6 
West Gulf... 7 48.2 | — 34 1.9] 1.0 
Ohio Vailey and Tennessee. ..... il 37.1 | —1.1] - 1.4] 0.7 
9006606000 27.3 | 0.8 | + 0.8 | + 0.4 
Upper Lake 10 20.5 | + 1.3 | + 33) 16 
North Dakota *...............+.. 8 3.5 — 4.8 | + 1.3) + 06 
Upper Mississippi Valley........ 24.4 1.7 | + 2.0 | 1.0 
Missouri Valley ................- 11 20.6 | — +19) 1.0 
Northern Slope................+. 7 17.0 | 4.1 + 4.8 + 2.4 
6 26.9 5.5 — 0,2 0.1 
Southern Slope *.......... 6 36.2 | 4.3 | 1.9 | 1.0 
Southern Plateau *........ 13 35.6 | 6.1 3.4) 1,7 
Middle Plateau *............... 9 16.6 | —13.0 11.5 5.8 
Northern Plateau*.............. 12 26.1 ~ 3.0 + 2.8 + 1.4 
7 40.3 0.3 2.9 +14 
Middle 5 47.6 2.7 - 2.9) 1.4 


| 


pe x: * Regular Weather Bureau and selected voluntary stations. 

In Canada.—Prof. R. F. Stupart says: 

The temperature was just about the average over British Columbia 
and in the extreme eastern portions of the Province of Quebee and the 
Maritime Provinces, and elsewhere in the Dominion it was above the 
average. The plus departure was especially marked in Alberta, both 
Edmonton and Calgary recording an excess of 9°. It was also well 
marked in Manitoba, with an excess of from 3° to 4°, and over a large 
portion of Ontario, with an excess of from 3° to 5°. 


PREOIPITATION. 


The precipitation was below normal west of the upper Lake 
region, in the Pacific districts, and generally in the middle 
and southern Plateau regions, and above normal generally in 
all other sections. In the middle and north Pacific dis- 
tricts the deficiencies were quite marked, as were the excesses 
in the Gulf States generally, and in portions of the Ohio Val- 
ley and Tennessee, the western part of the South Atlantic 
States, and the south-central part of the southern slope re- 
gion, the most marked departures occurred in the east Gulf 
States and portions of the west Gulf States, in which districts 
monthly amounts ranging from 10.0 inches to 15.0 inches were 
reported. 

In many sections the snowfall was heavy, and occurred every- 
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where, except in portions of the South Atlantic States, and 
along the coast of the Gulf of Mexico. 

At the end of the month there was snow on the ground in 
portions of New York, Pennsylvania, New England, and in the 
upper Lake region, and thence southwestward to central New 
Mexico and westward to about the one hundred and twentieth 
meridian. 

HAIL. 

The following are the dates on which hail fell in the 
respective States : 

Alabama, 5. Arizona, 6, 14, 15, 24. Arkansas, 2, 3, 6,7, 15, 
16. California, 1, 2, 3, 4, 5, 7, 11, 13, 14, 22. Connecticut, 8, 
15. Delaware, 1, 14, 16. Florida, 21. Indiana, 28. Indian 
Territory, 2, 13. Iowa, 3. Kansas, 3, 14. Kentucky, 16. 
Maine, 4,11. Maryland, 1, 4, 14, 16, 17. Massachusetts, 8, 
16. Michigan, 2, 3, 4, 12, 28. Minnesota, 3,27. Mississippi, 


3, 14, 26,27. Missouri, 2,3. New Hampshire, 2, 3,4,8. New 
Jersey, 4, 8, 11, 12, 14, 15, 16. New York, 8, 28. North 


Carolina, 6, 17, 28 Ohio, 2, 3, 28 Oklahoma, 2, 3, 15. 


Oregon, 7, 9, 10. Pennsylvania, 8, 14, 15, 16, 28. Rhode 
Island, 8. Tennessee, 4,16. Texas, 2, 6, 10, 12, 15, 16, 19, 
25, 26, 27. Virginia, 7,17. Washington, 20. West Virginia, 


Wisconsin, 2. Wyoming, 10. 
SLEET. 

The following are the dates on which sleet fell in the 
respective States : 

Alabama, 6,16. Arizona, 2, 26. Arkansas, 5, 6, 13, 14, 15, 
16, 19, 20. California, 1, 2, 3, 7, 8, 11,13. Connecticut, 8, 14, 
15. District of Columbia, 1, 16,17. Georgia, 6,16. Idaho, 
10. Illinois, 1, 2, 3, 9, 10, 11, 14, 15, 20, 24, 25, 26, 27, 28. 
Indiana, 2, 3, 14, 15, 16, 23, 24, 28. Indian Territory, 6, 10, 
13, 15. Iowa, 2, 3, 19, 26, 27, 28. Kansas, 2, 3, 6, 7, 13, 14, 
15, 26, 27. Kentucky, 7, 8, 15, 16, 24. Louisiana, 5, 6, 15, 16, 
19. Maine, 2, 4, 5. Maryland, 1, 8, 14, 15, 16,17. Massa- 
chusetts, 4, 8, 11, 16, 28. Michigan, 2, 3, 4, 27. Minnesota, 
27, 28. Mississippi, 5, 7, 15, 16, 17, 19, 20. Missouri, 2, 3, 7, 
13, 14, 15, 16. Montana, 9, 22. Nebraska, 3,11, 26,27. New 
Hampshire, 4, 5, 8. New Jersey, 4, 8, 11, 14, 15, 16,17. New 
Mexico, 2, 15, 19. New York, 2, 3, 4, 6, 8, 12, 15, 16. North 
Carolina, 6, 16. Ohio, 2, 3, 7, 8, 13, 14, 15, 16, 18, 28. Okla- 
homa, 7, 13, 14, 15. Oregon, 7. Pennsylvania, 1, 8, 11, 14, 
15, 16, 17. Rhode Island, 8, 16. South Carolina, 5, 6, 7. 
South Dakota, 27. Tennessee, 6, 7, 10,15, 16,17. Texas, 5, 
6, 7, 13, 14, 15, 16, 18, 19, 25, 28. Utah 27. Vermont, 4, 8, 
11. Virginia, 1, 7, 8, 16, 17. Washington, 7, 8, 9, 10, 13. 
West Virginia, 1, 8, 15, 16, 17. Wisconsin, 2, 13. 


Average precipitation and departure from the normal. 


1, 11, 28. 


a | Average. Departure. 
Districts. 2 A 
s' 3 > Accumu- 
| Current rr g Current lated 
=* month. | month. since 
Zz Jan. 1. 
| Inches. | Inches. Inches. 
12) 416 124 0.8 0.6 
Florida Peninsula® 8) 5.15 169 2.1 | 4.8 
10.50 219) 45.7) 4.7 
6. 30 185 | 12.0 
Ohio Valley and Tennessee.............. 11 6. 04 142 $1.8 0.1 
3. 28 122 | +0.6 | $0.2 
Upper Lake ..............-- 10 1. 76 9%) —0.1) 0.9 
8 0.27 | 40) —0.4) 
Mississippi Valley...............- 11 1.87 95 | 
1.47 116 | +0. 2 | ~0.3 
7 0.74 | 137 | 
6 1.61 | 199 | 0.8 | +0.2 
6 3. 26 | 340 +2.3 | 1.8 
13 0. 87 9 0.1) 0.9 
Northern Plateau*............... ae 12 0.31 19 | —1.3 | 1.7 
7 1.98 35 | —3.7 | 4.2 
6.0 ds 5 2.04 49 | —2.1 | 1.8 
4 1.90 73 —0,7 | —1.3 


ail * Regular Weather Bureau and selected voluntary stations, 
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In Canada.—Professor Stupart says: 


In Ontario the precipitation was above the average east to the bound- 
ary of the Province from an imaginary line drawn north and south from 
the Georgian Bay district, the excess increasing gradually until 1.50 
inches was reached on the eastern margin. Throughout Quebee the 
average was exceeded by from 2.25 inches to over 3.00 inches. In the 
Maritime Provinces there was an excess of about an inch in the northern 
parts and a deficiency in the extreme south and southwest portions of 
from 1.00 inch to nearly 2.00 inches; elsewhere in Canada the average was 
not maintained, but the minus departure was not marked, except in por- 
tions of British Columbia where it was very much so, Barkerville and 
Victoria recording 2.50 inches below the average, and New Westminster 
close on to 6.00 inches below. 


HUMIDITY 
The averages by districts appear in the subjoined table: 
Average relative humidity and departures from the normal. 


| | 
£35 | | | 
Districts. | Districts. | BEE 
|< 
73 2 || Missouri Valley .............| 81] 
Middle Atlantic..............| 72 | —2/|| Northern Slope.............. 80) 
South Atlantic ............... 74 4 Middle Slope ..... 
Florida Peninsula............ 80 | 2 || Southern Slope.............. 73 
7 1 | Southern Plateau ........... 53 
NS 79 + 6 || Middle Plateau.............. 77 | 
Ohio Valley and Tennessee 77 + 3 Northern Plateau ........... 75 
Lower Lake ...........--++00 | 81 + 1 || North Pacific ............... 78 | 
North Dakota................ 7 - 5 || South Pacific................ 68 | 
Upper Mississippi Valley..... 80 +3 ] 


SUNSHINE AND CLOUDINESS. 


The distribution of sunshine is graphically shown on Chart 
VII, and the numerical values of average daylight cloudiness, 
both for individual stations and by geographical districts, 
appear in Table I. 

The averages for the various districts, with departures from 
the normal, are shown in the table below: 


Average cloudiness and departures from the normal. 


a | | & | 
Districts. Eee | Districts. |teé 
New England ................ | 5.4 — 0.1 | Missouri Valley ............. 49) —05 
Middle Atlantic.............. | 5&3) — 0.3 || Northern Slope.............. 44) —0.4 
South Atlantic ............... 5.7 0.4 Middle: ~~~ 48; +04 
Florida Peninsula. ........... 5.6 + 1.0 || Southern Slope.............. 6.4 +16 
nace | 69 + Southern Plateau ........... 3.3 + 0.3 
6.5 + 0.7 Middle Plateau ............. 3.4 
Ohio Valley and Tennessee... 6.0 0.2 | Northern Plateau ........... 4.8) 1.9 
6.4 | — 0.4 || North Pacific................ 5.5 1.5 
-| 5.8| — 0.5 || Middle Pacific .............. 38) — 1.0 
North Dakota............. S| 3.0) — 21 | South Pacifie. | ae) 
Upper Mississippi Valley..... | 5.4 +01 | | 
WIND. 


The maximum wind velocity at each Weather Bureau station 
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for a period of five minutes is given in Table I, which also gives 
the altitude of Weather Bureau anemometers above ground. 

Following are the velocities of 50 miles and over per hour 
registered during the month: 


Maximum wind velocities. 
xt 
a - = > i= 
Amarillo, Tex .......... 3 50 | w. || Havre, Mont........... 60) sw. 
Block Island, 5 56 «nw. || Jacksonville, Fla ....... 16, 75 sw. 
6 50) nw. Knoxville, Tenn........ 60) sw. 
Do 56) nw. || Lexington, 4; w. 
ee 17 60 | ne. || Lincoln, Nebr........... 28; 652/ nw. 
Do... 18| 50\w. | Milwaukee, Wis........ 4| ne. 
28, s. | Minnea olis, Minn......| 50/n. 
Buffalo, N.Y 2 w. | Mount Tamalpais, Cal... 11) 56) ow 
qa 4 59 | sw. | ens 13 | 56) ne. 
5| | sw. 14 50 | ne. 
17| 50 | sw. | 5 | 72 | nw 
18) 54) w. | 9) 59) nw 
28 60 | Ww. 18; 52) w. 
i 3 50 | ne, | North 7 71 | se. 
Bi Wis. 72 | 8. 
5| || Point Light, Cal 1| 60) nw. 
18| 50|w. || 7| 74/8. 
16 60 | sw. 11 65 | Mw. 
17 56 sw. 12 60 | nw. 
4 61 | sw. || St. Louis, Mo........... 4 51 | sw. 
28 56 w. || Sioux City, lowa. . 1 50 | nw. 
18 56 | nw. | coos. 28 52 | nw. 
28 52 | nw. || Syracuse, N. Y... 11 50 | s. 
8] | 28 | 59 | sw. 
17 52 | ne. || Tatoosh Island, Wash 7 54 | 8. 
28 50 | sw. 52 | nw. 
Green Wis.........., 4] Sia. Do PONT 9| 72] sw. 
Harrisburg, Pa.......... BW. 10 60 | nw. 
Hatteras, N.C........... 16| 59 sw. Williston, N. Dak.. 27| 


Numerical statistics relative to auroras and thunderstorms are 
given in Table IV, which shows the number of stations from 
which meteorological reports were received, and the number of 
such stations reporting thunderstorms (T) and auroras (A) in 
each State and on each day of the month, respectively. 

Thunderstorms.—Reports of 802 thunderstorms were re- 
ceived during the current month as against 975 in 1902 and 
372 during the preceding month. 

The dates on which the number of reports of thunderstorms 
for the whole country was most numerous were: 3d, 129; 2d, 
110; 4th, 100. 

Reports were most numerous from: Texas, 96; Louisiana, 
74; Mississippi, 70. 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are assumed 
to be the four preceding and following the date of full moon, 
viz: 7th to 15th. 

In Canada: Thunderstorms were reported at Chatham, 5th; 
Ottawa, 4th; Parry Sound, 2d. Auroras were reported at 
Qu’Appelle, 21st; Swift Current, 23d. 


DESCRIPTION OF TABLES AND CHARTS. 


By Mr. W. B. StockMmAN, Forecast Official, in charge of Division of Meteorological Records. 
For description of tables and charts see page 582 of Review for December, 1902. 
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Stations. 


New England. 
Eastport .. 


Portland, Me........ 
Coneord. 
Northfield..... 


Boston 
Nantucket .........-. 
Block Island ........ 
Narragansett. ...... 
New Haven.........- 
Mid. Atlantic States. 
Albany 
Binghamton ........ 
New York..........- 
Harrisburg. ........- 
Philadelphia ........ 
Seranton 
Atlantic City........ 
Cape May .........-- 
Baltimore ........... 
Washington ........ 
Cape Henry..... 
Lynchburg.........- 
Richmond........... 


Wytheville..... 


S. Atlantic States. 
Asheville 
Charlotte. ........... 


Wilmington 
Charleston .......... 
Columbia .........++ 
Augusta. 
Savannah ..........- 
Jacksonville ........ 
Florida Peninsula. 


Montgomery ........ 
Meridian. 
Vieksburg..... ..... 
New Orleans ........ 
West Gulf States. 
Shreveport.......... 


Fort Smith.......... 


Little Rock ......... 
Corpus Christi ...... 
Fort Worth......... 
Galveston. .......... 
Palestine............ 
San Antonio........ 
Taylor 
Val. and Teun. 
Chattanooga ...... 

Knoxville. .......... 
Memphis........... 

Nashville .......... 

Louisville. .......... 
Evaasville.......... 
Indianapolis ...... . 
Cincinnati.......... 
Columbus. .......... 
Pittsburg ........... 
Parkersburg ........ 


Cleveland ........... 
Sandusky ........... 


Upper Lake Region. 
Escanaba............ 


Grand Haven....... 
Houghton .......... 
Marquette........... 
Port Huron......... 
Sault Ste. Marie... .. 


Elevation of 


Pressure, in inches. 
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TABLE 1|.—Climatological data for Weather Bureau Stations, 
Temperature of the air, in degrees - 12 in 
instruments. Fahrenheit. = 
33s 
= = 
2.2): 22 73 
76 69 | 74 | 29.77 | 29.86 52/28 7/20 15/21 2 17 81 
103, 81 117 | 29.82 | 29.95 07 | 26.4/+ 1.8| 58 | 281 34/— 5/201 19| 29 16 | 67 
298 70 | 79 | 29.64 | 29. 98 06 25.6 2.2 58 | 28) ok @ 
876 16 | 60 | 28.99 29. 98 66) 19.2/)4+ 3.2) 28 9/38 17° 12) 72 
125 115 181 | 29.84 | 29.99 65 | 31.4/4 62 28:38) 3/18 24/25 28 21 68 
12) 43 | 85 29.98 29.99 52) 28 38) 8/191 27/28 26 79 
11 | 60 | 30.00 | 30.03 |— .03 | 33.0). 22/55) 28/39) 7 19 27/24 30 24 72 
106117 140 29.91 30.03 31.7/+ 57| 28139; 1/19| 28 | 23| 73 
36.6 + 2.1 72 
97102 | 29.93 | 30.04 3 | 27.0/)+ 28 63 | 28 35|— 4/20) 19/28 25 
875 79 | 90 | 29.07 | 40. 04 04) 27.4/+ 3.5! 28 19) 20! 
314 108 350 | 29.70 30.05 344/529) 28 40 2/19 28/20 30 24 68 
374. 94 29.68 30.09 28 40) 1/19 26 28/23) 
117168 184 | 29.96 | 30.09 36.5 44! 29/23 32/271 71 
805 111 | 29.17 | 30,07 M.0/....... 64 28 38/— 3/19) 22) 34 26 20/ 69) 
39 | 48 | 30.03 | 30.09 —.02| 364/425 165 13 43) 4/191 25 32) 29/77 
17, 47 51 30,10 | 30.12 O1 | 37.4/+ 1.7/| 8/191 34/..../.... 
69 117 | 29.95 | 30.09 02 | 37.8/+ 1.6/| 71 | 28145) 5! 19| 30 | 28 32/25 | 65 
112 59 | 76 29.98 | 30.11 oo} 37.4/+ 73| 28 46) 3/18) 29/32 33! 27) 71 
18) 58 | 30.10 | 30.11 44.3 76) 28 52) 19) 30 
681 83 | 88 | 29.34 30.10 Ot} 41.2/+ 71 | 28151; 8/19) 31 | 36 36 30 | 70 
91102 111 | 30.03 | 30.13 |+ 46.0/+ 32/74 28 55| 19] 37. 32) 35! 72 
144, 82 | 90 | 29.97 90.13 .02|) 42.0)....... 72 | 28, 52| 11/19) 34/ 33/....)..../.... 
2, 293 67 | 9.12) 87.8)....... 66 | 28) 49) 19) 27 | 37 78 
60.8 1.3 74 
2,255 73 (100 | 27.74 | 90.11 |— .02| 41.3 )....... 169/15, 53| 5/18) 30/38 | 70 
778 68 | 76 | 29.28) 30.1% 46.3) 1.3) 69 28.55) 17/18 37/28 40 
1 12 47 | 30.14) 30.1 49.8): 32/71 | 15 56) 25/19) 44/ 21 44 | 
376 93 (101 | 29.72 | 30,13 46.2/+ 23) 71 | 28 56) 17/18) 36/33 41 | 35 70 
78 82 90 | 30.05 | 30.13 Ol} 51.7) + 1.9| 76| 14 61) 23/18 33 45 40 74 
48 14 92 | 30.11 | 30,17 05 | 73| 2|61| 24/18 47| 35 | 48) 45/| 79 
351114 122 29.77 | 30.16 05) 50.0/+ 1.9) 74) 15 59! 19/18 41 28) 71 
190, 89 | 97 | 29.95 30.15 .03 50.5 6.1/76' 15 60 20/18 41/33/45 40. 
65 79 | 89 30.08 30,15 @ | 55.4). 1.1 80! 16 64) 26/18 47 | 49 46 | 78 
43101 (129 | 30.08 30, 13 59.2/+ 068) 81 14,68; 29/18 51 | 27) 53/50 78 
69.7 + 26 80 
28 10 48 | 30.08 | 30.11 8 76) 40 18 65 20/66 63 80 
22 43 50 30.06 30.07, .00) 73.8) 24/84 12:78) St 70 21 69 67 
34 60 67 | 30.08 | 90.12) ) 648/420) 84 32 18 56 27 O78 
| 51.9 |—1.9 77 
1, 174190 |216 | 28.88 | 30.14 .02| 46.4 |— 1.6! 69 | 27,55) 12/17) 38/| 41 37 74 
370 93 | 99 | 29.75 | 30.15 .08| 50.4/ ..... 77 | @0| 21/17) 41 | 
56 79 | 96 | 30.07 | 30.12 70| 27/17) 49 34 
88 | 96 | 30.06 | 30.12 72! 62| 24/17] 47/39 49 | 44 | 75 
223 100 112 29.89 30.14 51.2/—1.5| 80 14 19/17 42) 46 47 43/ 79 
375| 84 | 93 | 20.72 | 90.14 /+ .03| 49.1/— 78/ 14,59) 15/17) 40) 
247, 62 | 29. 81 | 30.08 50.1/—2.5| 76| 15 58| 18/17) 42/31 46 | 42 | 79 
Si 88 121 | 90.05 30.10 + 564 — 1.7 80 2717 77 
48.2 |— 3.4) 79 
249| 77 | 84 | 29.84) 30.12) .03 | 48.5/— 27/73 256, 15/17 41/27) 44) 39 | 77) 
457| 79 | 94| 29.62 | 30.12|. (02) 1.6) 74) 248) 4/17 32/3136 75 
7| 93 | 29.75 | 90.14/+ .03| 7/17 35) 29/38! 33 | 
20 48 | 53 | 30.04 | 30.06 |+ 55.6/— 34/78! 3 27/17) 50/25/52) 84) 
670106 114 | 29.37 | 30.10 43.4 )....... 78| 251 | 12/16 36/ 
54/106 (112 | 30.00 | 30.05 |— .02 | 53.6|— 3.4) 2/59 24°17 48) 23) 49 | 86 
510| 73 | 79 | 29.56 30.11 .03 | 47.0/+ 40/78) 254) 14/17) 40/25 43° 40, 82 
701; 80 | 91 | 29.32 | 30.06 50.1/- 12 58!) 19/17) 291) 46 42 78 
55 | 63 | 29.45 | 30.08 .02) 47.0)....... 74| 2:54| 17/17) 40| 30 
37.1 —1.1 77 
762106 112 | 29.33 30.16) 08 2\/—1.3| 71} 454| 6/17) 47/39! 33 | 72 
1,004 10 29.06 | 30.14). 42.0/—0.3/ 72/15 52) 8/19) 32) 33 78 
397/140 | 29.71 | 30.15 .04) 26/69 249 6/17) 35/22) 38) 7 
546/122 |131 | 29.55 | 30.16 41.4/—1.3| 2) 11/17) 37/ 33 76 
989 75 102 | 29.03 30.14). 35.6) 0.6165) 2 44 19 27) 35 
525114 136 | 29.54 90.15 36.8 14/68) 2 1.17 29 77 
431) 72 | 82 | 29.65 30.14/4 .03) 35.9/....... 61 | 3/17) 98 82/..../.... 
822/154 | 29.20 | 30.12 /+ .02| 39|—9/ 17) 23/ 34| 28 25 82 
628/152 | 29.43 | 30.14) 34.6/— 1.8) 11/17) 26/ 32) 31) 27/78 
824) 87 100 | 29.20 | 31.8) 03) 64) 2.40 —2/ 17) 24/29 29 26) 
842/116 | 29.16 30.09; 33.4) 60/62) 19 26/33) 25) 73 | 
638| 77 | 84 | 29.42 | 30.13 34.8/—1.5/ 68!) 2/19 26/ 31 31 | 28 79 
1,940) 41 | 50 27.99 30.10) .00 32.3)....... 63 | 15, 44 |— 5 | 19} 48 | 28 25 | 79 
97.3 0.8) 81 
767|178 |206 | 29.17 | 30.03 .03 | 27.0/4 25/55 28 33 19 21 23/24 21 78 
835 76 91 29. 30.01 |— .05 | 26.6/+ 2.0) 57 | 28 2) 18 20/25/25 22/ 82 
523) 81 | 90 | 29.43 | 30.03 03 | 27.9/+ 35 57 | 26 3 | 18) 22/25/25 21 738 
97 | 29.35 30.01 27.3/....... 63 | 28; 34 2/ 20) 
92 102 | 29.25 | 30.05 02) 27.8): 63/61) 2 18 21 | 25 | 22) 83 
762 190 201 | 29.22 | 30.07 04/60) 2.35 |— 4) 19 22) 32) 26 22 80 
629| 62 | 70 | 29.26 | 30.06 .01| 61) 35 4/19) 22/ 
628123 127 | 29.37 | 30.08 27.0|—1.2| 56) 2) 4/17) 21 23 24/ 21) 81 
730 153 193 | 29.24 | 30.06 00) 25.6/—0.6| 2:32 —4 18 2 | 23/ 21 | 85 
| 
| 20.5 1.3 80 
609 63 «29.33 | 30.08 21.0/+ 3.0| 46 26 29|— 8/17) 19| 16 85 
612) 43 | 57 | 29.36 30.06 1280/4 22) 42) 11) 27/1517 12) 80 
632 54 92 | 29.34 | 30.06 248 0.2) 45 18 19) 22 23) 21 | 87 
668 66 29.29 | 30.05 #7.@l....... 46 26 18 9 30 
734 79 116 | 29.22 | 30.06 1684/4 45) 10 25 |—14/ 17) 12/ 28/15) 9 | 69 
638 70 120 29.34 | 30.07 242/+ 1.2/48| 2) 31/— 5/19 18/ 23/ 19/ 85 
614 40 61 29.29 30.00 @ | 1648/4 43/| 26 25 |—20 15| 10 | 76 
823 241 (274 29.18 30.10 02 | 25.0 |— 1.8 | 49/| 31 |—11 | 17) 20/| 21 | 84 
681/124 |142 | 29.32 30.10 .04 23.4.4 0.7 45 10 30 —12 17 16 24 22) 19 82 
617| 49 | 57 | 29.38 | 30.08 .02) 1886/4 2.4) 47 27 27 |—16 17 10 | 29 16 | 75 | 
702) 95 1116 | 29.30 30.11. 108) 144-011 40/26 24-2417 4 74 


February, 1903. 


Precipitation, in 


inches. 
= & 
== 
ee 
sift 
= 
| 
3.97 + 04 
4.01 03 16 
11 
3. 75 0.5 11 
3. 58 1.2) 21 
3. 90 04 
3. 32 0.4 
4.61 02 
5.19 + W 
3. 98 0111 
4.16 0.8 
2.05 0.6 8 
2. 24 0.6 4 
4. 83 0.0 
419 +14 9 
4.29 1.1) 10 
5, 22 
4.65 +19 11 
5. 48 1.9 10 
+ 20°10 
2.46 — 1.1 8 
5.99 |+ 2.5) 
3.24 0.6) 8 
6.09 + 1.4) 
6. 02 5 Ww 
4.82 
3.74 8 
6. 67 
3. 54 
2.07 |— il 


3 

7 2 
7.30 1 it 
7. 46 5| 9 
4. 08 12 
5. 23 1 

418 ? 
4.50 8| 9 
1.97 0.3 7 
6. 06 2.0) 13 

10. 50 §.7 
9. 66 5.0 12 
8.31 44° 
8. 83 41) 12 
11.76 + 6.4) 12 
13.30 + 7.7 14 
11.45 6.8 
10.20 + 

6.30 2.9 
5.79 | 1.6) 14 
5. 33 1.7) 9 
6.500 1.2, 10 
5.81 3.4) 18 
13 
6.84 13 
5.97 2.5 | 17 
7. 88 5.9 16 
18 

6. 04 1.8 
8. 86 3.5 | 14 
8.35 3.0) 14 
8. 06 2.8 12 
4.81 0.5 14 
6. 16 25 
6.03 1.7 | 14 
13 
3.74 0.2) 13 
5. 76 2.1) 14 
16 
3.99 1.2) 15 
6. 23 2.6 8 
19 

3. 28 


251 + 63 
13 
1.24 0.5 10 
2. 46 0.0 11 


.02 — 0.3 | 10 


miles, 


Total movement, 


14, 673 


6,710 


5,717 
5, 787 
12, 118 
6,121 
6, 861 
5,424 
6, 691 
6, 755 
6, 073 
5, 485 
9, 964 
3, 560 
7, 235 
4,473 
5,144 


Wind, 


Fesrvary, 1903 


8 
Maximum - 
velocity. 
|: 
6.4 
52 one. 17. 11) 10) 5.523.060 
oe. S 1) 6 11 5.1199 
46 sw. 28 12) 6.623.9 
46 one. 17 11) «6 5814.7 
48 nw. 17 12 6 W 6.0 7.0 
ne. 17,13 10 4.9) 5.8 
42) sw 28 16 4) 8 4012.2 
5.3 
28; 9 12: 5.9 9.3 
36 28 7 11 6,315.8 
72) nw. 510 9 9 5.1105 
nw. 7 12) 5.7) 9.0 
39° onw. 412 5 11 5.0 6.8 
41 sw. 23 7 714,69 81 
34) sw. | 28 9 11) 8 4.7 0.3 
36 os, 28 11) 8 9 5.1 0.5 
45 ow. 5 10 6 12 5.5 6.0 
osw. 23 11; 6 11) 5.1 
73 nw. 16 65 13 56.5 T. 
27 nw. 513 7 849 0.5 
40 sw. 415 4 9 4.4 T. 
33 28 11 8 14 5.4 0.2 
36 414 4 10:46 T. 
5.7 
40 se. 28 10 11) 5.2 0.1 
48) sw. 16 9 7 12) 5.6 
59 sw. | 16 8 10 10 5.6 
36 Ow. 17 11 64 «18 5.6 
Slow. 16 125.8 
6 Ww. 17 4 14 6.1 
60 sw. 16 69 9 W 5.6 
4 1610 7 52 
48 6 613 9 6.0 
75 sw. 14665 9 14 6.5 
5.6 
42 se. 21 517 6 5.7 
36 onw. 17 9 0 9 
4! os. 16 8 11 9 5S 
6.9 
nw 16 9 14 6.2 
4 sw 16 6 2 2 7.6 T. 
4 sw 16 6 7 15 6.6 
now. | 16 7 3 18 7.1 
2 | w. 16 5 7 166.9 T. 
34 Ow. 4 6 6 16 6.8 T. 
36 16) 8 T. 
42\ nw. | 16 4 6 18 7.4 
6.5 
33) Oonw. 310 2 16 6.4 0.4 
48 ow. 4 6 12 10 5.6 5.0 
nw. 6 5 617 69 
40) on. 16 #8 8 12 6.2 3.0 
48 ow. 16 6 8 14 6.7 
28 nw. 16 & 4 19 7.2) 1.5 
4 nw. Ww 6 5 17 7.1 
33 now. 16 6 6 16 7.0 T. 
6.0 
46 sw. 49 712 5.9 06 
OO sw. 413 2 13 6.4 3.3 
4 ow. 4 8 & 12 6.0 4.0 
36 ose. 10 13, 2 13 3.1 
ww. 4 9 5 14 6.1) 7.7 
4 sw 411 4 13 6.0 5.3 
33 ow 4 11) 3 14 6.8 3.9 
411 4 13 5.8 6.5 
| 40 sw 4.9 7 12 60 4.6 
| 61 sw 4 8 9 11 6.2) 5.8 
42 nw 28 6 8 14 6.6) 7.2 
4 7 13 6,511.1 
40 w 28 4°13 11 6,813.0 
6.4 
72 sw 8 4 5 19 7.312.0 
8 6 4 18 7.121.0 
42 w 8 7 7 4 6,715.6 
59 sw 28 4 #8 16 6.817.8 
8 5 8 15 6.6182 
57 | w. 5 5 8 15 6710.0 
36 Oonw 412 7 9 48 6.5 
0 Ww. 410 5 18 5.8 9.8 
41 w. 2 9 #6 13 6.1147 
5.8 
32 nw. 28 4 11 13 7.023.6 
37) on. 4 8 18 7 5.0 4.0 
“4 Ww. 18 6 6 16 7,116.9 
23 nw 18 7 9 12 6614.5 
39) 28 7 11 10 5.8111 
Ww 2 7 18 6,316.1 
30 Uw 6 9 8 11 6.1 6.7 
ws, 22:10 7 11 5.519.5 
one. 4,11) 9 8 4,817.5 
| 55) n. 4 8 10 10 5,810.5 
56 nw. | 18 14 10) 4) 3.9, 7.0 


| 
| 
90 
= 
= | 
I: 
2 | 
10,888 nw 
4, 500 w. 
6,057 
9,177 w. 
uw 
nw 
8. 
w. 
w. 
w. 
nw 
sw 
nw 
nw 
w. 
nw 
8. 
sw. 
8. 
sw. 
w. 
6,724 n. 
5,647 sw. 
Hatteras .......... 11,564 aw. 
Kittyhawk ...... 10,257 ne. 
Raleigh ow 
6,789 sw. 
8,360 sw. 
6,904 sw 
4,89 nw. 
6,351 sw. 
7,956 
10,278 se. 
Key West.......... 7,633) se, 
Tampa 5,722 ne. 
East Gulf States, 
Atlanta ....... 9,954 nw. 
Macon 5,120) aw. 
Pensacola ........... 8,172 | e. 
Mobile bes 5,744 
5,549) se. 
4,813 ne. 
5,731 ow. 
7,005 ne 
5,057 | ne. 
7,055 e. 
6,169 | ne. 
7,531 
7,441 n. 
8,904 se, 
5,853 ne. 
6,126 
6,864 hn. 
5,587 nw. 
5,955 sw. 
7,774 ne. 
5,646 uw. 
8,755 w. 
6,396 8. 
6,24 
8,364 
6,273 sw. 
9,978 sw. 
5,527 nw. 
5,156 8, 
4,248 w. 
Lower Lake Region. 
Buffalo. 2.9 0.1 21 13,701 sw. 
Rochester........... 2. 62 0.1 14 8,554) sw. 
. 2.66 |.......| 19 |11, 187 | w. 
59 0.1 13 | 9,432 | w. 
3. 84 1.0 19 12,690 «, 
67 0.7 14 6,680 sw. 
To 3. 37 1.3 13 | 8,455 | w. 
19 0.9 10 9,302) sw. 
1.76 0.1 
2. 63 0.6 9 7,442) w. 
0.70 09 11 6,218) n. 
9,296 nw. 
4,897 nw. 
8,104 nw. 
9,052 sw. 
5.901 nw. 
03 0.8 9 12,662 w. 
Milwaukee.......... 2. 01 0.2 11 | 8,140) w. 
1.35 —0.4 11 7,950) sw. 
0.67 — 0.4 9 7,780! sw. 
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TABLE I.— Climatological data for Weather Bureau Stations, February, 1903—Continued. 


Elevation of , Temperature of the air, in degrees - 2 ss Precipitation, in , : 
instruments, Pressure, in inches. Fahrenheit.’ 8 5 nehes, 
ec lf |, i> | 8 lead. ae |s | Maximum | 
} 7 | | 
North 3.5 3.8 76 «(0.35 - 0.2) | | 3.0) 
935 54 60 | 29.12 30.20 5.4 0.9 38 10 16 --30) 16 5 | 30 2) 89 | 0.70 0.1) 6 6,373 | nw. | 36) nw. | 27) 21) 2) 5) 2.8 6.4 
1,674 16 29) 28.35) 30, 26 .14 2.6 6.9 | 38 | 10, 14 | 15— 42) 4] 4,973] ow 45 on | 27) 22 2) 2.7; 0.8 
5 Williston ..... 1,885 14) 44 | 28,09 | 30,21 2.4 5.3540 10 15) -46 15-10) 46 0 74.| 0.27 01) 4) 5,240) 8 | 50) m, | 27) 15) 6 7) 3.6 27 
7 Minneapolis ..........-..- 14.8 1.4 | 42-| 26) 24 |—24/ 16) 6 | 0.50 |— 0.6 | 5) 7,810) w. | 50) mn. | 28 16 9 8.... 26 
) 837 102 122 | 29.19 | 30.14 .05 | 14.3 |— 1.5 | 42 | 26] 23 |—24/| 16) 6! 33) 12) 84] 062/—03] 7 | 5,410| now. | 36 | nw. | 28) 16) 5) 3.9 1.8 
La Crosse...........| 87 | 29.32 | 30.13 |4+ .05 | 17.6 |— 2.5 | 49 | 27) 27 |—18/ 18) 8 | 33 | 0.95 |— 3| 5,784] 8 38} | 28 14 3) 11) 3.6100 
5 Davenport .........., 606 71) 79 | 29.44 30,12 + 23.6 1.7) 50) 27 82-13 17) 16 | 27 | 22) 82) 1.67 | 6 5,688 | w me. | 11 10, 5,214.2 
Des Moines ......... 861) 84 | 88 | 29.22 | 30.18 |+ .07 | 22.0 1.1) 46 22 31-13 18 13 34/19) 16) 80| 1.12) 0.2) 6 | 6,524) sw. | 32/ mw. | 28 6 14) 8) 5.5) 9.1 
Dubuque............. 698100 [117 | 29.34 | 30.14 05) 22.4 49 26 31-14) 18 14 38:19) 15) 1.19 |— 0.3) 8) 5,358 | mw. | 32 ow. | 18) 9 6) 13) 6.1) 6.2 
Keokuk 614 63 78 | 29.45 | 30.14 .03 | 26.4 1.9 | 51 | 27) 34 |—13 | 17) 19 | 28 | 23/19/78 | 9/| 5,993 | sw. | w. | 28) 10) 7| 11) 5.1) 6.1 
$56) 87 | 93 | 29.75 | 30.15 | 4 .08 37.5 19/66 1 45 1/17, 30 | 30 | 34/31 | 80| 4.19 |+ 0.2 13 | 7,762 | nw. | 53 | sw. | 4) 6) 13) 5.9) 3.5 
5 Springfield, 644 93 | 29.42 30,14 .04 | 28.2 |— 2.1 | 56 | 27) 36 |—12 | 17) 20 | 26 | 25 | 22) 83 | 3.05 |— 0.3 | 10 | 7,3 nw. | 34) nw. | 18 9 6) 13) 5.915.8 
) Hannibal . 584 75 110 | 29.52 | 30.12 27.6|— 2.9 1) 36 |—18| 17) 96 | 270/+ 0.8 | 10 | 7,120 w. | 36) nw. | 18 6) 9 13 6613.1 
567111 210 29.51 30,14 33.6 1.5 62) 1) 41 6 | 17) 26 | 24 30 | 26 3.14 as 7,754) | sw. 4) 8) 7 6.1) 7.6 
Missouri Valley. 20.6 — 3.8 | 1.47 0. | 4.9 
Columbia ........... 784 11 84 | 29.27 | 30.14 1) 88 |—15 | 2 | | 2.66 + 03 9 | 6,817 | sw. | 39| nw. | 18) 9) 4) 15) 6.3) 6.5 
Kansas City ........ 963 78 95 29.11 30.18 07 28.5 2.5 | 64 1) 36 |— 9 17; 21 | 33 | 25 21 | 78 | 1.89 0.1) 8 6,217 | nw 34| nw. | 18 13) 8 4.7) 9.7 
) 1, 324 98 104 | 28.68 30.12 .O1 | 31.9 28 | 67) 1) 40 17) 24) 29 26 83 | 3.35 |+ 03) 10 | 8,173) se. | 46) w. 4,11) 8} 
27.8 3.5 | 66| 1) $7 |—10/ 17) 42 | 1.14|— 05] 7) 7,042) n. | 28) 10) 9 9) 52) 4.4 
1,189 75 84) 2885 3018) 108) 22) 49) 22 12/38) 18 14 78) 0.5 | 7 | 7,893 | n. 52} nw. | 28 8 4,612.4 
5 1,105115 (121 | 28.95 | 30.19 |} + .08 | 21.1 3.9 | 47 | 22] 29 |-15 | 18) 13 | #4] 18] 15] 82] 7] 7,191] n. 41} | 28) 8 9 11) 5.9) 8.4 
Valentine ..........| 2,598 47 | 54 | 27.32 | 30.18 | + .09 | 16.0 |— 5.5 | 47 | 22) 26 |—18/ 18 6 0.73} 0.0| 6 | 6,538 | nw. | 49 nw. | 28) 11) 11) 5.0) 7.3 
1,135 96 164 | 28.91 | 30,19 .07| 16.2 |— 2.8 45 | 22) 25|—18/ 18 7 81 |....]....].... | 0.66 5| 8426/5, 52 | nw. | 28) 11) 9 4.8102 
1,572] 43 | 50 | 28.48 | 30,24 13 | 13.7 |— 1.7 | 46 | 22) 23 16 4/29/11] 7/78) 0.36) 00] 4/4 e. 46) n. | 28) 12) 10 6 4.5 3.6 
1,306) 56 | 67 | 28.75 | 30.24 .12| 7.5 |— 4.5 39 | 10) 18 |—29 | 17/-- 3 | 35 | 2/79) 0.31 |— 0.3) 7,475 | nw. | 52| mw. | 28) 17) 9) 2) 3.5) 3.1 
Yeoktes ........... 1288 42 49 | 28.80 | 30.20 | | 8/47 | 22 16 37 258 1.8! 6 | 5,200 | w. 42 | nw. | 28) 13) 11, 4) 4.1238 
Northern Slope. 17.0 4. | 074/+ 0.23 |} 144 
2,505 46 | 53 | 27.43 | 30.21 14.2 |+ 1.0] 48 | 26 |—-27| 15) 3 | 43] 13] 11 | 87|-0.21/-0.3| 5 6,080 | sw. | sw. | 9) 14) 7/ 4.3) 2.0 
Miles City .......... 2,371) 42 | 50 | 27.57 | 30.22 .13 | 11.2 |— 5&0 | 42 | 10) 23 |—30/ 16, 1| 40| 8| 7/89) 3 2,911 | sw. | 28) w. | 11 15 10) 3) 3.6) 5.1 
4,110 88 94 25.84 30.20 + .09 |) 23.0 1.3 | 51 | 21) 31 7/13) 14 | 26) 20| 14/68) 0.09|—0.7| 4,182) sw. 133 sw. | 17/12; 4.3) 1.3 
2,965, 45 | 51 | 27.02 | 30.21 .13 |) 20.6]....... 46 23 30 4) 12) 11/28/18) 15/80! 0.48 ).......| 8 | 3,430) w. | 30| sw. | 10 15, 10) 3) 3.6) 4.4 
City.......... 3,234 46 26.64 30.20 12) 186 2.0 | 53 | 22,30 | 41 | 16 | 12 | 80| 0.47 |-- 0.2] 7 | 4,640/ nw. | 38 nw. | 27) 15) 8 5) 3.9) 4.7 
Cheyenne .......... 6,088 56 64 | 23.91 | 30.18 + 15.8 | 45 | 22 15 6/30/13) 1.76 |+ 1.4) 13 | 7,459 | nw. | 45 | mw. | 10) 12) 5) 
5,372 26 36 24.61 | .14|) 16.0|— 7.0) 48 | 22 30/-28/ 14 9| 79) 2,078| se. | 32) w. | 10) 13 9 6 4.1) 82 
North Platte........ 2,821 520 27.15 80.22) 20.0 — 5.3) 48 2229) 17) 1 | 17 | 14) 84) 1.29) 0.9) 10 | 5,412) w. | 38 nw. 9 8) 5. 9116. 5 
Middle Slope. 26.9 - 5.5 | | | | 
5,291, 79 151 | 24.67 | 30.15 + .14 | 22.7 |— 9.5 | 55 | 22) |—10 | 15) 12 | 87 18 | 13 | 71 | 0.42 0.1 | 5,352 | s 38 | nw. | 10) 14) 6) 8 4.2! 7.8 
Pueblo..............| 4,685) 80 | 86 | 25.26 | 30,12 .12 | 242 |— 5.9 | 58 | 10) 36 |—13 | 16) 12 | 47 | 20 | 13 | 66 | 1.20 11 | 4,698 | nw. | 43} w. | 11) 14) 6) 5.1/12.0 
Concordia .......... 1,398) 42 | 47 | 28.65 | 30.18 .09 | 24.2 55) 1) 32 |—12/| 16, 16 | 51 | 20/17) 0.80) 0.0) 8 4,740) 32 | nw. | 28 12) 10) 5.1) 8.0 
2,509 44 | 54 | 27.46 | 30.18 -12| 26.2 |— 5.6 | 65 | 1) 37 |—18 15 43) 22) 19 84) 287/422) 10 7,056 ne. 42 | sw 1 14 1) 13) 5.0)27.7 
Wichita ............| 1,358) 78 | 86 | 28.68 | 30.17 |+ .09 | 69| 1) 39 |— 6| 16) 20 | 34| 26| 21 | 77| 1.71/+ 0.5] 7/| 6,842! ne. | 32) n 28) 15 9| 4.6) 7.3 
Oklahoma .......... 1,214 79 | 86 | 28.80 | 30.12 | .05 69) 143) 4 | 26 | 29 | 30 | 26 | 8 | 8,224) n 40 15, 12) 6 10) 5.1) 4.0 
Southern Slope. } | 34. 3.60 |+ 2.4 6.4 
1,738 45 | 34 | 28.25 | 90.10) .05| 40.3 |— 5.6 | 1) 49 ou | 17) 32 | 38 | 36 | 33 | 80 | 4.07 |+ 27| 10 | 6,138 | nw. | 48|w. | 4) 6 18] 7.4/2.8 
3,676 43° 52 | 26.23 | 30.08 | .06 66 11 3 16) 18 | 42 | 24 20 | 9 | 8,173 | sw. | w 13) 6 9) 5. 4/28.7 
Southern Plateau. | | | | 1.03 6. | 3.3) 
El Paso . ..| 3, 762) 10 |110 | 26.13 | 29.95 | .00| 43.6 |— 5.8 | 73 | 12) 14] 17] 31 41 $5 | 55] 1.09 7 | 7,689 ne. | 45 | sw. | 12) 11) 10) 7) 4.4) 3.4 
Santa Fe............ 7,013, 47 | 50 | 23.12 | 30.01 |+ .03 | 26.4 /— 2) 36 |— 16) 17 | 29/21 14| 1.31/+ 05] 9 | 5,362 | se. 46 | 2.17) 5 6 3.6 13.8 
6,907) 12 | 25 | 23.22 | 29.97 |— .08 | 22.0 9.4 23 36 14, 8 6) 3.6)/25.3 
tis 1,108 50 56 28.83 | 30.02 .08 48.8) 5.6) 75 21 27| 7 36/39 | 40) 54 | 0.64/—-0.1| 6 | 2,620) e 17) w. | 15) 17) 6) 3.1 
141| 16 | 50 | 29.87 | 30.02 | + .02 | 52.9 |— 5.7 | 82 | 23) 65 | 29 | 3) 41 | 37 | 44 | 35 | 54 0.23 |— 0.3 | 5,099/ n 29 | nw. | 2) 20) 6 2) 21 
3,910 51 58 26.00 | 30.05 |— .01 63 | 27; 48 | 14] 13) 27 | 32/ 29) 14 = a3 2) 4,294 n 48 | w. 20} 4) 4) 2.9) 3.3 
Middle Plateau. | | | | | 3.4 
Carson City ........ 4,720) 82 | 92 | 25.32 | 30.21} 4+ .13 | 22.0 |—14.5 | 51 | 23) 35 |—12| 6 9 | 40/ 19/16/80] 1.04/— 0.4] 5 3,087 s. 48 sw. | 11/17) 7) 4)3.2)8.7 
Winnemucea ....... 4,344, 59 | 70 | 25.69 | 30.27) 15.8 |—16.7) 24 29/21/13) 3/38) 15/12/80) 0.39/—0.5| 5.511 | ne. | 30| sw 11) 17) 7) 43.0) 42 
5,479 10 | 38) 24.59 30.17 48 | 23) 28 |—-17| 4) 2/38/12) 7/72) 0.85 4,503 | w. 27 | sw. | 11; 20) 1) 2. 9) 9.1 
Salt Lake City ...... 4,366 105 110 | 25.68 | 30.21 | 20.0 |—12.9 | 42 | 10 28 |— 4) 14) 12 | 23/18 | 13 | 74| 0.82 9 | 3,018 | se. 7 nw. | 11) 16) 6 6) 3.6 8&8 
Guat Junction 4,608) 43 | 51 | 26.39 | 30.22 .18| 15.3 40 | 24) 29 | 15 | 7) 2) 39) 14 10 | 7 | 1.05 0.5) 7 2,265) nw. | 17 | mw. | 12) 14) 9 5) 4.1/14.0 
Northern Plateau. 3.4) | 0. —1. 
Baker 3,471) 53 | 58 | 26.56 | 30.27 .15 Ht 44/10 | 13} 13 | 27 | 19 15 | 73 | an - 5 4,431 | se. | 20) nw 14, 6 8 2.8 
Boise ...............| 2,739] 61 | 68 | 27.33 | 30.31 .19 | 26.2 |— 84 46 | 27 $4 | 4/14 18 23/19/75 | 0.49 1.1] 5 | 2,486) w. 19 | e. 7,12) 10 6 4.4) 5.9 
757) 52 | GL | 29.40 | 30.23 |} | 36.5 2.0) 56 22.45) 16) 6 28 25 O19 1.0) 1 | 2,708) e. 26 | w. 10) 12) 7} 4.9) T. 
Pocatello ........... 4, 482| 46 | 54 | 25.54 | 30.274 .17 | 17.3 |— 5.7] 40 | 10) 26 |—12/ 15) 8 | 15/11) 77| 018|—1.7]| 3] 5.899] 34 | sw. | 10) 12) 14) 4.0) 2.3 
1, 943/101 |110 | 28.12 | 30.256 .16 | 27.7 |— 0.8 | 52 | 23) 37 | 4| 6 19 | 27| 26| 21 | 0.23 1.8] 4 2,703 | e. 36 | sw. | 9 9 7) 12) 6.0) 2.3 
alla Walla....... 1,000) 65 | 73 | 29.14 | 30.25) .14 |) 348 — 0.6 | 57 | 9) 42) 13 | 6 27 | 24) $2 28) 78| 0.11 1 | 2,953 | s, 38 | sw 9} 12) 9 7 4.9) 1.1 
| North Head.. 201) 11 | 56 | 29.95 | 30.18) + 42.2) + 05 | 61 | 20, 47) 30) 2 38 20| 40/ 37| 88 2.00 4.3 | 11 | 8,596 80 | s. 9 9) 5 14 5.8) 0.7 
| Port Crescent ....... 13 | 20 | 29.93 |....... | 87.8 0.0 | 53 | 23) 43 | 14) 32 18 1.7] 8 | 4,093 | 22 | e. 4, 7) 14) 5.1) 3.8 
| 123114 151 30.08 | 30.21 | 40.2 1.2 68) 2147) 24) 87 | 338 76) 1.45 22) 7 | 3,890) 38 | sw. | 9 15) 8 5 4.0/0.8 
| 213113 120 | 29.98 | 30, 22 16 | 38.7 0.2 | 57 | 21) 46) 22) 14) 82 | 21 |....)....). ---| 1.85 |— 4.0) 8 | 3,087 | s 30 | sw. | 9} 6] 15) 6.8) 1.3 
Tatoosh Island...... 30.06 | 80.15 15 | 42.0 1.2 | 54 | 28 45 | 13) 39 | 40 | 37 | 85 | 2.83 5.7 (11, 640 | 72 | sw. 9 10, 5 13) 5. = 
Portland, Oreg...... 154 68 | 96 30.04 | 30.20 .12) 41.0 0.2) 59 27 48) 24) 14 26) 87 | B81) 70) 1.44 3,474) nw. | 82) sw. | 9 8 11) 9 5.4) 0.6 
518 56 67 29.61 | 30.19 + .09 - 61 | 28 48 | 21 | 13) 382 | 30/| 37 | 83 - 9 | 1,974 | e. 17 | sw. 8} 12) 5.5) 1.0 
| ¢ t Reg. - | — 3.8 
62) 62 | 80 | 30.09 | 30.15 |+ .04 | 45.1 |— 1.3 | 64 | 20 52 | 28 13) 39 | 22 | 38/77) 11 | 4,075 | n. 89 | se. 711 8 4.4 
2,375, 11 | 18 | 27.60 | 30.11 |+ .01 | 41.8/]....... 61 | 27) 25 | 13) 36 | 17 | 86 | 28| 1.79]....... 8 11,785 | nw. | 56) nw. | 11/15) 9 43.3145 
332, 50 | 56 | 29.80 | 30.16 | - .05 | 44.7 — 4.3 | 67 | 27) 54 27| 3) 35 | 32 89 | 82) 1.53 |— 2.2] 4,906 n. 30 | n. 12} 17) 6) 3.2) 3.0 
| Sacraments . 69/106 |117 | 30.05 | 30.13 || .04) 45.5 |— 4.3 | 63 | 28,53 | 31 | 3 38 | 23 | 41 | 35 | 1.70 7 | 6,282) nw. | 40| se. 13; 10, 5) 3.8 
| San Francisco....... 155 161 |167 | 29.98 30.15 05 | 48.9 |— 2.8 | 66 | 26 55 | 37 | 4 43 | 22 44/38 | 68) 1.76 |— 1.9| 7 | 4,898) n. 30 | w. 7) 15, 11) 2) 
Point Reyes Light 490, 7 | 30 | 29.55 | 30.07 |....... 48.6 |— 0.7 | 62 | 19 53) 34) 13) 44 | 14)....) 1.39 |— 2.4] 6 /10,699 | nw. | 74] 8. | 10) 9) 9 4.8 | 
8. Pac, Coast Reg. 49.8) 37 | 68 | 290/-07) | | | 3.0 
330 67 | 70 | 29.75 | 30.11 .03 45.8 4.4) 69 | 28 55 | 25 | 14) 36 | 28 | 42 75) 0.65 — 0.5) 4) 2,556 | nw. | 20 | se, 816 4 8 39 
Los Angeles 338 116 | 29.68 | 30.06.00) 52.0 — 24 78 | 21) 63) 32) 14 41) 82) 44 36 | 60) 1.52 1.8 | 4 3,470| ne. | 24) sw. 1) 10, 2) 3.0 
San Diego. 87| 94 | 29.95 | 30.04 |— .02 | 52.2 |— 2.6 | 75 | 21) 60| 35 | 15 44 27 | 47 2.27 | 6.0) 3,942/ ne. | 34) nw. | 2) 18) 8 2 2.6 
San Luis Obispo .... 201 46 | 48 29.91 | 30.14 .08 | 49.0 5.3 73 21 Gt) 26) 16 37 | BR 42 62) 3.18 | 0.6) 5 | 3,486 n 28 | n. 10 20,5 24 
West Indies | | | | | 
| | | | | | 
Bridgetown ....... 3057 6530.00 30,08 | 78.2 2.9/ 85 | 14) 84) 69/15) 73 | 72) 69 | 74) 1.19] 0.7] 14 | 6,635 | e. 25 | 22; 9 13) 6) 5.0 
Grand Turk ........ 11} 6 | 20 | 30.08 | 30.09; .08| 78.1 86 | 22] | 68 | 20) 73 16)....| ...]....] @14)]....... 19 9 0 3.1 
57) 87 | 30.00 | 30.06 |; .02| 74.4); 2.4) 86/ 11) 81} 60) 18) 68 | 18)....).... 5) 8,668) BB | 19) 13) 8) 4.6 
San Juan ........... 82, 48 | 90 30.00 10 | 05) 76.2 + 1.0) 85 17 82) 69) 17) 71 16) 70 | 78 | 44 0.9 | 13 | 8,723 | 36 | e 1017) 1) 4.4) 


~ Nore.—The data at stations having no departures are not used in pence a the district averages. * More than one date. 
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TABLE II.—Chmatological record of voluntary and other cooperating observers, February, 1903. 
emperature. Precipita- Temperature. Precipita- Temperature. Precipita- 
(Paleenbelt) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
| | | | | | 
| | | | | | | 
Stations. | Stations. | | Stations. | | | 
z 3 | 3 3 | 308 Ss {5 | 88 ies 
! ! | 
Alabama. In. Arizona—Cont’d | Ins. | Ins. California—Cont' d. | | | Ins. | 
00000008 70, | 57 —11 | 26.8); 206) 24.0 || Drytown................. 6 | 20 43.0) 1.70) 
60 7; | 70; 45.9) 1.40 4.0 | Dunnigan*:.............. 68 | 30 | 47.7) 1.26) 2.0 | 
Benton ....... 5 | 30.2| 0.20) 20 | 67) 26) 44.0) 1.77, 
Bermuda. 6 (45.3) 111) 49 | East Brother (1.380) 
Birmingham.............. | 80.6) 215) 21.5 || 2.97 | 
Bridgeport ........ 0.40; 40 || Elmdale ................. 0. 
Camphill... 16 | Arkansas. | || Fallbrook ................ 3 
738) | 73) — 4/390) 7.40) 22 || Folsomet 1 
| 7 3 43.2) 9.30) 1.0 Fordyce Dam 3 
Daphne ..... 24 Arkadeiphia. | 74 3/444) 9.39) 20 2. 
Dothan 77) 24) 548) T. || Beebranch ............... | 744) 43.9°) 6.85 | 3.5 || Georgetown .............. 
os 77 | 50.9) 6.71 70 | 5 | 46.2) 9.35) 2.0 | Gilro 
Eutaw 14 | 47.8/ 10.53; T. || Brinkley ................. 74, 42.5) 5.31 4.0 Glendora. 
Evergreen «++ 78) «23 | 52.8 11.18 | cas |} 695) 40) Greenville................ 
sz) 2 64.2/ 10.96) T. || Camdend | 10 | 44.6°) 7.62) 20 || Hanford ................. 
1.0 Commay | 2 40.8) 8.64, 2.5 | Healdsburg ... 
Florence 71 | 3/454) 801; 1.4 || Corming ................- | 7) — 87.5) 8.20 46 || Hollister................. 
Fort Deposit 18 48.6) 10.33) T. || Dallas | 72 43.6) 7.52) 30 | Humboldt L. H 
Goodwater 74| 13 46.5 | T. 5.30| 25 || Imperial ................ 
Greensboro. 77 | 16) 51.4) 9.27) T. || | 68|—7)| 36.4) 6.40 
73 | 4 | 45.9) 9.02 4.5 || Eureka Springs........... | 67 36.6) 5.26 3.0 39 
Highland Home 8) 18) 51.6) 9.57 || Forrest City..............| 72] 39.0] 7.81 |} 7.0 1.62 | 
Livingston @ ............. 82 | 16 | 60.0 15. 47 @ | —6/ 884) 5.56/ 20 || 0. 
Maplegrove 72) 10 | 43.8 | 13.63 75 9/420) 7.23 )...... Kernvilie 1 
10. 82 | | Lake Village ............. 71 13 | 46.6) 8.92) 80 || Lamesa 3. 38 | 
82, 8.41 T. | 1 | 43.4) 6.73; 25 || Laporte®!...... ......... 56) 10/282) 3.14] 29.4 
Nowburg 78 842) 4.0 || Lutherville............... 75 | —6/ 37.2) 804; 60 || Legrand ................ 68 21 44.0, 0.98 | 
| |W © | 42.2| 9.20; 20 || Lemoncove............... 71| 28 47.0) O94] T. 
69 | 7 | 45.1) 14.42 05 |) | 70 4) 42.4) 8.12 4.0 | Lick Observatory......... 14 | 4.9) «2.20 24.0 
79 22 | 62.0; 3.23) 70 43.8) 9.63 3.0 || Lime Point L. H........./...... 0.95 | 
wen 79 15 | 49.8 12.31) T. 65 3 | 36.0) 7.46 5.9 0.94 0.5 
Pushmataha.............. 80) 17 60.2 13.22 | 70|—9/36.2/ 20 1. 79 | 
72 | 8.94 11.0 66 0 37.8) 6.98 5.0 2.51 | T. 
Beottsboro ... 68 8 42.0) 12.44 0.3 | 11.12 2.5 0.00 | 
73; 16 | 49.2 12.54 839) 5.0 | 096) 4.0 
Talladega 75 18 | 48.8) 11.46 0.2 | 1.62 
Tallassee ... 1227) | 0; 41.2) 7.99 4.8 2.8 0.63 
Thomasville. ............. 80 17 48.7) 650) T. 2 36.2) 5.62 2.5 | TTTT TV 72) 26 49.6) 3.05 4.5 
Tuscaloosa 7 | 02 | 40.1| 7.02) 45 Mills College 1.99 T. 
Tuscumbia .......... Th] 45424) 10.48 39.0) 8.05 1. 80 6.0 
18| 62.0) 9.42 P 1/ 41.2) 826) 60 | Milton 63| 25/446) 0.96 
Union Springs............ 7% | 61.2) 12.33) T. 2/414 O44 3.0 | 78) 0.68 
80; 15 49.8) & 91 @1 || Pocahontas .............. 72 | —12 | 37.3) 7.96 04 67) 15 42.0) 0.50 5.0 
15, 16 71 5 | 44.8) 11.82 3.4 || Montague................ 59 1 33.2/ 0.10) 
Wetumpka........ 77) 51.0) 11.50 | 7) — 2/486) 9.15 40 || Monterio................. 70 14 41.2 1.90) 
Conter 43 80) 0.05) 0.5 | Rosadale................. | 71 45.6) 5.0 || 0.95 |...... 
Kilhen 40 8 | 30.8) 2.40  ~ 72|—4/41.2) 418 4.0 Mount St. Helena 7.96 4.0 
44 10 | 34.0 8.68 16.0 || 68) — 36.5) 3.15 3.3 Napa...... |} 46.8) 211) T. 
44 | —1/ 27.1] 1.44] 465 || Spielerville............... 75|—4/403| 846) 40 || Needles...... 49.8 0.00 
r 70 3/426/ 9.27) 28 | NevadaCity... 87.7) 2.36) 16.0 
Agua Caliente............ 82, 21 | 3.5) 0.04 Texarkana ............... 76 9| 49.2/ 7.80); 3.0 || | 53.4) 1.77 
Arizona Canal Co's Dam 76 | 29 51.6) 1.41 75 4 | 46.2) 10.38) 2.7 || Niles | 47.0| 1.36) T. | 
Aztec ... 84 | 30 | 54.0 T. Wiggs . 9.90 3.2 North Bloomfield | 36.8; 2.80) 24.0 
Bisbee. . 66, 43.2) 1.17) 119 Winchester 68 10 | 43.7) 9.02 North San Juan 40.6 2.60) 15.0 
68 | 19 | 44.0) 0.61 6.1 66) — 36.0) 6.60 6.0 | Oakland |} 46.8) 1.68) T. 
Buckeye 80 21 | 48.3) 0.00 0.0 || Witts Springs ............ 68° 37.6", 6.50 | 52.9) T. 
caged enee 0. 66 49.2) 211 
Cochise ® 75 27 | 44.1 420 73 18 | 43.2) O11 | 1.70 
68 | O68 || go} 28|522| 1.57| T. || Palermo.................. (43.8 | 1.12| T. 
Dragoon Summit............... 1.15) 11.5 76 25 49.4) 0.12 Paso Robles 41.7) 1.35 
Dudleyville 79 | 21) 46.2/ 092) T. Bakersfield ............. 73) 45.1) 0.59 Peachiand................ (46.3) 360) 30 
7 | 11 | 40.4) 0.10 2. 21 Piedras Blancas L. H.....|......)...... 1. 56 r 
Fort Apache.............. 64 1.30) 12.0 2/655) 1.5 || Pigeon Point L. H 1.00 
Fort Defiance ............ 45 —18 19.8) 2.47| 24.7 1; 205/ T. 3.97 | 22.5 1 
Fort Grant ......... 25 46.1) 0.09 0.9 0.20 2.5 74 31 | 52.2 1.48 
Fort Huachuca........... 69, 19/445) 06.95) 95 2; 1.50/ 15.0 || Placerville ............... 61 16 | 38.8) 2.35 4.5 ] 
68| 21/412) 040) 35 1.04) 9.0 | Point Ano Nuevo L. H | 163 1 
61 13 | 382) 0646) 46 1| 5.99; 44.0 || Point Arena L. 2. 82 1 
db ones 78 24/486) 0.92) T. 8| 1.64 | Point Conception L. 1.08 
Mesa(near).............. ences 4.93 | 16.0 | Point FerminL.H......|...... ( 
Mount Huachuca. . -- 18/43.4/ O69)...... coool | Point George L. H ....... 
Mohawk Summit®'...... 80) Cedarville 45|—6| 232) 0.50| 40 || Point Hueneme L. | 1.61 
Natural Bridge.. che 71 20| 2.15) T. Point Lobos.............. 60 36 47.6 | 1.72 ( 
60606 0665 71) 19| 0.50 45 8/222) 26.0 || Point Loma L. | 1.01 
16|41.8| 13.0 | Claremont................ 76) 26 47.0) 0.45 Point Montara L. H......| .....|...... | 4°75 
dis 0. 48 | Cloverdale. ............... 25/|46.8| 45 || Point Pinos L. | 1.76 } 
78 | 24) 47.7) 0.50 66 27 | 44.0) 1.27 1. 76 I 
72) 16/440; 0.46) T. 70 30 44.1 1.20; T. 72 25 46.1 0.78 I 
nade | —6/ 30.8; 1.4) 14.0 || Coromado................. 78 4, 2.83 T. I 
72 18 | 44.6) 1.05 7.0 Crescent City ............ 67 29, 44.8) 6.06 51) —9/ 25.8) 2.17; 22.0 I 
| 2.2) 7.31) 420 79 25 1.41) T. I 
gnal .. 80| 45.4) 0.49)...... -| 68 30 | 47.8) 1.15 71 25 | 45.6) 0.97 
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TABLE II.— Climatological record of voluntary and other cooperating observers—Continued. . _ 
| erature. | re. | F | Temperature. | Precipita- 
| Temperature. — Precipita- | | Temperature. | Precipita- e 
( Fahrenheit. | tion. (Fahrenheit. ) tion. (Fahrenheit.) tion. 
|= a | «a Station | |4 
| | | 3 Se | Sa loa 
| = | | | g aa 2 || | g an 
a | | ai | | a a a 
ia—Cont’ | orado—Cont’ | . | Ins. || Florida—Cont d. Ins. | Ins. 
| | ol—sine| tei 87| 25 | 62.0) 5.57 
| 46] 90/199] 197] 984 || 31/662) 5.48 
64| 23 45.2 | 3.48 || Marshall Pass 2.04 | 31.0 || Pinemount............... 84} 23/ 58.0| 5.51 
64| 16| 40.6| 12.0 || Meeker................... 43 | --34| 11.5| 1.77| 21.7 || PlantCity................ 86) 31) 65.4) 4.91 
64) 26/446) 1.86 40 | —22| 11.6) 0.95| 15.5 || Quiney................... 7 21 | 53.4) 6.02 
71| 24/464/| 1.38] || Pagods................... 41) 11-7 1.91 | 30.0 |) St. Andrews 72| 23 | 7.34 
| Salton 82 | 30| 56.4 | 0.15 || 43 | —18| 17.3) 1.06} 17.1 Bt. Augustine 85 26 60. 8 447 
ardino .......... 2) 2] 41) 1. on. 29 | 65.4 | 5.7: 
16.2 i 1.29 | 21.6 || ..| 84] 231587] 5.29 
3 1.27; T. || 1.05} 8&0 || Sumner....... 83| 26 | 60.3) 5.24 
52) 194 0.57 | 9.9 || 59.9) 4.50) 
pod 4.00 | 61.0 || Tallahassee... 75| 25 | 56.3) 5.35 
ies | O33 | | 87| 30/65.2| 6.47 
| sijone| 3.06 | 35.0 | Waukeenah.............. 82| 56.4) 5.70 
Le | T 43 | —20 17.4 06.0 83 21 | 57.2 6.22 
i 1.67 | | Santa Clara .............. 49 | —11| 19.8 1.30| 29.0 || 81| 26| 57.4| 6.88 
23°) 462°} 1.50 Sugarloaf 44| 16/163) 1.40| 21.0 || Adairsville............... 12/454) 1431 
5| 25/496) 1.91 2.20 | 22.0 || Americus ................ 76| 19/ 50.2| 7.05) T. 
ol i 201 || Wagon Wheel......... 42|—40| 7.2| 1.47] 240 || Athens................... 68| 16 | 10.69 
| Wallet 1.42| 21.0 || Blakely .................. 77| 15 | 50.8| 6.05 
T. || Waterdale 5i | 25 | 17.4 | 1.69| 20.5 || 68| 15 | 45.4) 9.57 
Westcliffe................ 46 | —17/16.4| 240| 381 || | 49.6 | 10.70 
Sierra Madre ............. 72 33 50.0) 1.78) T. . Med booed 
| 438.5 | 446 | 120 | 794 214 51. 64 9. 94 
| 87.0 | Falle Village | 4.39] 14.5 | Covington 18 | 47.2 | 10.45. 
23 2 | 55|—5|282 451| 12.5 || Diamond .... ........... 44.1 18.08 T. 
Truckee | — 28 ‘5.8! 100) 10.0 | North Grosvenor Dale....| 58 | —12 | 27.4 5. 54 Dudley. 62.6 | 6.93 | T 
South Manchest 3.71 | 15.0 || Eatonton................. 7% | 9.57 
2. | 5.58 | 10.0 || Fleming ................. 20 | 
| 05 Waterbury 7) — 8 994 4.32! 13.0 || Fort Gaines 76| 51.0] 6.35 | 
68 | 27 | 454| 1.83| 1.0 || West Cornwall 54) 7 | 26.3 4.97 | 16.2 | Gainesville 65) 15 | 43.2 | 11.81 | 
|| West Simsbury... | 5.18 15.0 | Gillsville 68 13 | 46.7 | 12.64, 
Volcano Springs*' ...... 85) 33 | 581 20 || 
Westp 3.5 || Milford | | 80| 21) 51.4) 5.65) 
West Se 1.00; Millsboro.............-.. | 69| 6|87.9| 604| T. || 80) 21/514) 5.40, 
Wheatland” 65 25 1.66| 20 || 68) — 1/334) 40 || Hephzibah 18 | 9 
Ferba Buena L. | 36.9) 4.07 )...... | 522) 
68 29 | 47.0 | 1.63 es | ees so | 20 | 
rado. wd 84| 2660.8 5.58 | Milledgeville... 76 | 20 | 47.8 | 7.79 | 
17.2| 0.95) 160 || Avon 87 | 36 67.6 5.40 | 86") 52.8) 3.33 
| 36 | —19|108| 1.08| 165 | Bartow 69.4 4.87 76 16 | 49.0 | 11.15 | 
3 | 24.8) 1.90| 19.0 | Bonifay................. 81| 23/| 57.0) 6.06 tears | 4.72 | 
1.45| 22.0 | De Funiak Springs 20/552 641 Point Peter 70 15 48.0 | 10.12 
57 —13 | 24.1 2.16 | > = 4b 
| "3 | 108 Federal Point............| 87| 32|61.5| 8.46 80) 23) 55.9) 408) 
$3 | Fernandina..............| 82| 29/| 57.0 6.49 | 66| 12| 45.6 11.96 | T. 
| is| ase 18 | Fost 36 | 70 45.4| 13.45 | T. 
| | 108 || Fort Meads... 88| 28 | 67.9) 612 82| 23) 584) 5.77 | 
| 21 240 | Fort 84| 66.9) 3.37 Statesboro... 21/540) 210) 
42) -14/ 16.0) 0.13) 1.5 || Fort | Stillmore.. 18| 50.6) 272) T. 
Fort | Huntington ied 9 28/63.0 5.08 | Thomasville.............. 71 23 2 
Fruita 12.7) 1.55) 185 || Inverness ..............-. 83 | 25/586 5.57 | 80| 23/53.6| 5.29 
Gilman 82| 3.44) Washington... 22] 51.8) 11.35 | 
s2| 4.56 81) 24 | 55.8) 3.63 | 
S| as 24|59.6 5.59 | Waynesboro ............. 7) 49.5) 681 
87| 34 | 67.2 5.09 | Westpoint ............... 77) 17 | 47.4 | 18.69 | 
| 0.78 10.8 7| 34/ 67.2 409 Woodbury 76| 16 | 46.6 | 10.63, 
“95 | 20. | 42/710 6.14 Idaho. 
Hoehne | —25 | 0.97) 13.5 | 71. 
| | | 65.6 6.39 | American Falls .......... “0 14.4 0. 57 | 60 
12. 3.3 4.70 | Blackfoot ................ 2. | 
24.8 213 Moline 78| 55.6 12 69 Cambridge ............... 424] —204| 13.44) 0.82 | 8.2 
| | 0:97 | 240 || New Smyrna... a8 | 572 | | | | | 
13——6 
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Stations. 


Illinois—Cont' d. 


| Streator... .. | 


Tilden 


Winchester | 


Yorkville 


cc 


Bloomington 
Cambridge City .......... 
Connersville ............ 


Cc 


Bawardavilie 
Fort Wayne ............- 


Greencastle .............. 
Greensburg ...........--. 


Huntington .............. 


| Jeffersonville ............ 


cesses 


Mount Vernon ........... 


Prairie Creek ...........- 
| 


Richmond..............-- 


Valparaiso 
Veedersburg ............- 


Washington .............. | 

Worthington ............. 
India 


Holdenville .............. 
Muskogee 


Tahlequah 


| Ames 


Maximum. 

Minimum. 

Mean. 

Rain and melted 
snow. 

Total depth of 
snow. 
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Fesrvary, 1903 


‘em perature. 
| 


Stations. 
Towa—Cont'd 
Belleplaine .............. 20, 
Bonaparte .............-- 49 17 2 
of 43 19 16. 
Burlington | 50 | —18 | 25.0 | 
| Cedar Rapids. ........... | 48) —12 22.4 
14 22.5 
Charles City............-- | 44) —17 | 19.8 
| §2| —14| 22.4 
42 | —21 | 16.0 
| 52 16 23.4 
| College Springs .........., a 14 | 22.0 
Columbus Junction ...... | 47 15 22.5 
Corydon ..... 23.5 
Council Bluffs. 69~) —13 23, 18) 
Decorah 45 18 18 
Delaware 46 16) (19. 
Denison 
ch 42 | —20 | 18.0 
Earlham 46 | —15 18.1 
Elkader | §2| —15 | 20.6 
Ww 21 | 14.2 
| 47 17 | 18.1 | 
| 40 200 «15.7 
| 47 21. 16.8 
Fort Madison 
Gilman ........-- 
Grand Meadow 
coves 
Grinnell (near) .......... | 46 15 20.4 
Grundy Center........... | 45 | —15| 19.8 
| Guthrie Center........... | 44 17 20.0 
0000 |} 46) —17)| 19.0 
Hanlontown ............ | 45 | —20/ 16.4 
« | 18.1 
Hopevillle 
Humboldt 18. 
Idagrove .. 17.9 
Independence . 45 | —15 | 19.0 
Indianola 49 13 | 22.5 | 
lowa Cit 
Iowa Fal 
Keosauqua 
Larrabee 
Leclaire 
Lemars 
Maple 
Maquoketa ............... 49 15 | 22.2 
Marshalltown ........... 49 | | 22.0 | 
Mason City .............- 44) —15 20.4 
Monticello ............... 47) —-15 | 21.8 
53 | —16 | 22.8 | 
Mount Pleasant .......... | —16 | 24.3 
Mount Vernon ........... 15 | 21.6 
New Hampton ........... 43) —19 17.2 
45 | —17 | 20.6 
|| Northwood.............-. 42 | 19 | 17.8 
Odebolt 44 | —16 | 18.2 
Ogden. 46 | —17 | 20.0 
4s 15 | 20.0 
43 | —18 | 17.6 
52 | —15 | 21.6 
| Ottumwa... 50 | — 9 | 25.0 
| Pacific Junction.......... 44 | —15 | 20.8 
48 | —14 | 21.8 
45 | —14 | 20.2 
44 10 | 23.2 
48 | —18 | 19.8 
| Rockwell City............ 45 | 19.2 
Chartes 51 | —13 | 22.5 
Geramtom 42 | —15 | 18.2 
42 18 15.9 
Sigourney ............--- 51) 
| Spirit Lake .............. a | 2 14.6 
|| Stockport ...... .....-++-- 
| Storm Lake ............. 40 | 16.5 
4 | 15 20.0 
48 12 | 23.3 


Precipita- 
tion. 


Rain and melted 
snow. 
Total depth of 
snow 


> 


1.13 4.8 
2. 15.0 
1. 11.5 
0. 3.4 
0. 4.2 


SPS Prererr 


9.2 
0. 2.2 
1. 9.5 
1.45 11.0 
1.57 11.8 
&.9 
1.46, 12.0 
1,01 9.0 
1. 22 8.7 
0. 50 4.0 
0. 83 5.3 
1.03 7.0 
0. 30 3.0 
0. 83 4.0 
1,18 6.2 
0.81 5.0 
1,13 9.8 
1. 92 13.5 
1.55) 
0.90 5.5 
1.19 70 
1.52) 13.9 
1.27 9.0 
OFF 
0.43) T. 
1.37) 42 
0. 82 6.8 
2.58) 7.5 
1.03) 7.0 
1.35) 9.5 
0. 98 6.8 
2.09 11.0 
1.13) 10.4 
104) 7.3 
98) 6. 
4. 
46 14. 
6. 
GB 
14 8. 
11 7. 
7. 
Os 10. 


12 


CH 


1.10 | 
0. 57 3. 
1.70, 14. 
2.05 9. 
1. 
1.10 7. 
1.15 6. 
1. 37 10. 
1.57 | 12. 
0.) 5. 
1. 40 9. 
6.90 7. 
1.00) «10. 
1.56 fi. 
1.11 5. 
24 |...... 
1.17 7 


94 
Temperature. Precipita- (Fahrenheit. ) | | 
(Fahrenheit.) tion. | | | 
| | 
| | | | 
| | 
| | | 
| | 1 2. 52 
Weston | 
| | — 0 | 
~ 
| at | | 2 ist | 
-12 | 25.6 | Ba | 
Markle | —12 
Fandom 61°! 2 | 33. 
site 55 | —13 
19 25.8 15.0 | Salem +--+ oa | Slane 
52 17 | 26.8 Seymour 
| South Bend ..............| 49) — 9 | 242 18.0 
49) 13 | 23.3 
a7 
| Mount Pulaski ........... | 
Mount Vernon ........... 
New Burnside ........... 
57 13 Pauls Valley ‘.......... | | 
Riley” 47 5 Alta | | | 


Fesrvary, 1903. 


Stations. 


Washington.............. 


Chanute 


Eureka....... 


Eureka Ranch............ 63 | 


Fredonia...... 


Fort Leavenworth........ 
Garden City. 


Independence ..... ...... 
Jetmore ...... 


as 


Medicine Lodge .......... 
Minneapolis ............. 
Mounthope*! ............ 


Pleasanton‘ ............. 
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TABLE II.—Climatological record of voluntary and other cooperating observera—Continued. 


Rain and melted 
snow. 
snow. 


Total depth of 


Minimum. 


=- 


poe ss 


ewe 


Stations. 


Kentucky. 


Bowling Green ........... 
Catlettsburg. ....... 


| 


Hopkinsville ............. 
Leitehfield ... 


Middlesboro ............. 
Mount Sterling .......... 


| Owensboro ............... 


| 


Taylorsville.............. 
Williamsburg ............ 
Williamstown ............ 
Louisiana, 
Baton Rouge .............-| 


Cheneyville 


Donaldsonville........... 


Grand Coteau .......... 


Lake Providence ......... 


Opelousas 
Plain Dealing ........... 


St. Francisville *..... | 


Sugar Experiment Station. 
Sugartown ............... 
WEED 


Fairfield .......... 


Lewiston 


snow. 
snow, 
snow. 
snow. 


Rain and melted 


Maximum. 
Minimum. 

Maximum. 
Minimum. 


= 


Bachmans Valley 


SE 


cocoons wooo: 


| Cumberland 


on 


sues 


iad 
CUS 


on 
mon 


= 


x 
voce 


— 


ogh 
Mount St. Marys College. . 


SES 


eons 
cone 


SN 


East Templeton *! 


PP 


= 


SE 


| Williamstown ............ 


1 
1 
2 
2 


| 
| 
Temperature.  Precipita- | Temperature.  Precipita- | Temperature. Precipita- 
(Fahrenheit.) tion. | (Fahrenheit.) tion, (Fahrenheit.) tion. 
| | | | | | 
| | | | | | 
| Be iy 
| | 
= 
| | g dia is 
| | | 
| 2 | |e 
| 
jowa—Cont'd Ins. | Ins. ° | © | Ins. | Ine. || Maine—Cont’d, | Ins. | Ins. 
. 4-14} 20.9| 6.97) 8&0 68) — 6 40.9 10,50) 5 || Mansfield ................| 46 | —12| 3.27] 25.0 
48 13 | 21-0 | 1.62) 14.5 62 | —12 | 34.2 o7) | Millinocket 62 12) 21.2 3. 90 
47 | —14| 21.4] 0.78] 6.0 52 0 5 
11/236 1.56 115 87 2 | Merth 59 | —20 | 23.8) 4.02 | 0 
|| Blandville...... .| 78 | Rumford Falls ...........| 52 | 21.0 3.89 | 8 
Waverly 45 | 6 | 189 | 149) 65 | — 4 
Westbend 48) 6.6 70 | 
1.25 12.0 70 | —10 
Wilton Junction ......... 47 16/223) 1.9) 7.0) 15 
14 21.6) 0695) 6.0 
Kansas os | 
| 68 | — 2 
| —14 | 21.8) 1.79 | 66 — 3 
Atchison .............-..| 64] —11 | 269] 1.20) 65 | — 6 
Baker —22/227| 1.22] 75| —6 
| 55) 10 24.5 0.60 | 69 | —10 
| 66 | —18 | 30.2) 1.58) 
67 | 11 | 823) 2.83 | 72 | —16 
Marrowbone ¢............ 70 | -- 8 
59) 11 2) 1.94 Maysville................| 69 | —9 
| 17 1.14 65 | -7 
65 | —10 0 70 | —2 | 388 10 
69 17 |] —8| 
2.30) 22.5 68 | — 6 | 38.1 
67 | —14 26) 68 | —10 | 36.8 72 4 | 38. 
61 —16 3.12 | 289 || Scott .--| 67) — 7 | 33.6 5.4 | Johns Hopkins Hospital. ............... 69 
69 —15 0.9 9.9 67 | —13 | 37.4 
4.20| 5.2 65 | — 9 | 36.2 5.5 
—10 | 4.0 67 | —10 | 36.4 
66 | —11 | 32 2.40) 85 71 6 | 42.1 
59 | 253.8) 2.00) 6.0 | 7 | 35.1 
65 | —17 | 24. 34.0 
60, 6 28) 209) 20.0 76 | 21 | 49 
Gronola 2.0] 297] 20 79| 19 | 50.1 
Hanover .................| 51 | —15| 23.8] 0 4.8 75 | 21 50.6 
Harrison ...............--| 56] —16 | 22. 2 17.2 = 
15 | 24. 4 42.0 | | 24) 55.9 
64 | —15 | 27. 1 10. Takoma Park ............ 67 
Horton 61 | 40 || Cameron.................| 66| 23 | Van 
14.0 79 23 57 | —11 
0 75 | 24 | Bluehill (summit)......... — 3 
64 | —11 | 28.4 0 Farmervill 71 9 2.0 60 1 
Lebanon .................| 53| | 244 4 80| 25 
63 | —12 | 22.6 
70 | —15 | 27.6 79) 24 
69 | 17 | 25.8 Jeanerette ‘ 75 2 
67 | —14 | 27.2 76| 16 
16 | 28.6 0 78 | 13 
Manhattanc..............| 67 | —16 | 27.9 Holyoke 13.5 
| 16 | 25.8 a || Melville 80) 28 “eal 13.8 
76 | 12 60 | — 8 | 28.0 | ae 16.5 
65 | —12 | 30.1 73| 2 — | 29.4 
71 | — 8 | 30.6 76 | 31 | Ludlow Center...........) 52) | 23.0) 3.75 10.8 
22 Middleboro ..............| 61 | —10| 29.2) 4.94] 18.0 
75 | 20 59 — 27.9 3.94) 13.5 
Paola 25 Plymouth *..............) 56) 1) 30.8) 5.36) 17.0 
60 | —19 74, Provincetown ............| 52 6/324 13.0 
52 | —16 83 | 2 Somerset *!...............| —8/ 31.3) 6.25] 140 
65 | —16 | Maine || Taunton | 
63 | —17 0 Bar Harbor ..............| 57 | —5& | | 
0 | 00068 | - | 29. . 
68 —17 | 28.0 4 | 27.0) |} 12.0 
23. 98 31. 50 | —13 | 2 05 16.0 
Valley Falls ............. 65 | 27.3 5. 51 | —22 Worcesterd..............| 59 | —4| 2&7 15.0 
41. Fort Fairfield ............! 38 | Michigan. 
Wallace 61 | —15 | 229 19.8 || Houltom..................| 61 | —2 12.8 
64 | —14 | 26.6 | || 38 | —18 14.9).. 17.0 
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record of voluntary and other cooperating observere—Continued. 
(Fahrenheit. ) tion Temperature. ipita- 
: Fahrenhei emperature. Precipita- 
| | t.) tion. | (Pabrenheit. ) tion. | 
° | | | | | 
| = = a = 
| Ins. | Ins. || Michigan—Cont’ | 
16.0 Vv. | ns. Mississi, —Cont’d. ° | 
| —21 19.8 2.45 11.0 | 24.8 2.21 | 2.51] 76 | 62.5 | Ins. 
Mountain ........... |—9|232| 269| 1%3|| Waverly 50 | —10 | 412) 185 Louisville...... 74 8 47.8/)1589 1.0 
Berlin. 43) -9 21.9) 298) 16.8) rr} 22) 15.4) 0.70) 7.0 | Nittayuma .. | thos 
—8 23.2) 3.08 15.6 | Whitefish Point 3.10 16,0 || Okolona’................. | 69 6 43.4! 5.98 
Big Rapi 45/14 19.8) 105) —10 | 24.2 3.37 13.7 | Pearlington ...... | 
245| 4 | —21 | 12.3 | 0.70) 7.0 || Poplarville ............... 76| 9.25) T. 
| 46 16 | 232 Beauli ) 40 9.3 1.00 T. Stonington | 2. 0 
5.4 245 | 185 || Bemidji......... | 98 | $1.4) 1326!) T 
Che poy gan 19.0 | 20.0 || Bind Inland | hisease | 73! 26) 56.0) 8. 27 A 
| | —11 | 241) 2.81| 12.8 || Blooming Prairie Kell Tupelo | 75) 26 | 49.0 | 13.44 | 
| | Caledonia 42 | —22 | 16.0 0. 76 | 40 iv 8.45 
|| Coll 4.0) Jmiversity | 0 3) 45. 
Detour | | | 18.2 1.79 140 | Bil asl ani asl Walnutgrove | 15 
| -10 22.8 161 Duluth (sub 0.29 | West point 12) 50.0 | 6.06 20 
‘a ll Fe the 61 | Woodville ........ 76] 19 | 52. 97| T. 
11.9 | 0. 70 | == | ae asi Yazoo City...... 77 | 12 48.8 | 12.96 
.0 | Fergus Falls issouri. 
| | 7.2) 0.27) 27 Appleton City............ 59| 13  30.3/ 3.15) 5.0 
2 & 05 | 0.5 | 66 | —15 | 323) 387) 3 
45/10 242) 1.50) 10. 0 | 13.5 0.05 | T. 61 15 2 10 10.5 
- . 75 | ‘ PORATED. r 2. 
205) | | 38 | 7.5| 0.67] 7.0 || Boonville ................ 8 | 35.0 | 
| — —20/ 133)! 0.76| 7.0 || Caruthersvili : ae 
.0 43 | —23 13.2) 0.52 4.0 Concepti agers | 3 | 40.6 | 6.08 2.8 
| 144 42 | 12.2) 0.79) 63 16 24.3 1.35 9.0 
Harbor Beach as 39 | —35 8.2 | 0.36 5.0 | — | | 68 
| 12.5 | Milam 39) 90) 0.55) 5.5) 34.8) 4.06) 2.0 
42) —30) 9.0) 0.50 | 5.0 || 4.33 2.0 
Highland Station 85 | | 44 33 | 9.4) 0.28 0.8 1. 60 8.0 
Hillsdale | 11.0) New Richland... 42 | —21 17 1.33| 7.4 
6| 386) 19.7 || New Ulm 7 ssl aal te 2. 
Humboldt 12| 2.6 3.86) 19.7 | New Ulm ................ | 146| O40) 1.0 11.0 
tronwood 48) O84) || Pokegama Falls 18 | 16.5) 0.46) 5.0 || 2. 70 | 13.5 
Jackson | 141) 0.69) 3.5 || Harrisonville ............| 61 260) 3.06) 
43|—8|225| 247| 125 || RollingGreen............ 0.72; 9.0 || Haglehurst............... |. 1.65) 5&5 
Lake City. eq 2.37 | 20,9 || St. | ne Hermens 274| 0.7 
peer = | 6.9) 0.81 | 68 8 | 33.3) 4.47 1.5 
49*| 0.70 | | Thief River Fails aol awl ne 36. 
| 240) 19.0 || Tower 4) 40) 010) 1.0 a3 
Mackinac Island ......... 43-13 192) 268) 26.0 | Two Harbors te 
47 | —12 19.1) 0.84 5.9 | Wabasha 
Mancelona 4 | —11|an6| 240| Warroad 46) | 16.0) 1. | 4.2 
Manistique .... $3 | 100 | | Winnebago c 37 | —37| 86) 256) 19.6 | 
Midlan | nnebago City.......... 42 20° 14.8) 0.86 
Midland 46) —16 240) 1.51| 11.6) Winona...... 45 | —21 66) 31.9) 388) 1.5 
Montague 45 1.35| 125 || Zumbrout... 45° 27 | 15.2| 1.80) 5.0 Liberty .... | 60 
2 « 74 0.5 | 26.8 | 2.17 9.8 
21.81 263 95 | Bil 8. | Gf | 1 
| | 268) | ..............- | 841) Mineralepring............ 67|—7/336/ 415| 1.0 
42) —19| 144 1.90/ 17.0 | Brookhaven................. 12. 55 | Monroe City —19 25.6) 260) 122 
49| 248] 230| 180|| Columbus................ plasias| 70|—25 3.89) 49 
50 | 25.2 78 17 | 68 | — 6 | 5, 88 ae 
Port Austin 45|—5 1.24) 10.0] Payette 7 | 69) —9 845) 45 
Koscommion Greenville 4 (46.8) 8.04 | Os | New Madridd............ rug 32.4 4 2 7.0 | 
| | .............. 71) 15/456) 7.97 | 0.5 | New Palestine............ Lal) | 
— 6* 21.0% 210 5 || Hagleburst............... 77| 17/| 49.0/1223| T. || Oregon................... 
‘ 4.1/8 T. || DW] —15 | 24.2 | 
Somers alia’ | 11) 44.0) 10.82) 20) Poplarbluff............... | — 87.3) 438 | 3.0 
South Haven ............. | 266 | 223) 13.0 | Kosciusko | 28.1) 1.27) 92 ( 


Fesrvary, 1903. 


Stations. — 
Sigs 
| 
a 
Missouri—Cont'd. ° | 
St. Charles .......... 63 | —14 | 31.2 
tncintisishhes 63 | —16 | 29.8 
Seymour ............. 8 | 32.0 
ess 66 | — 3 | 37.5 
Steffenville .......... 55 | --16 | 27.0 
ee 56 17 | 25.4 
55 | —12 | 25.5 
8 | 31.0) 
Woersensburg 64 15 | 30.0 
Warrenton ........... 64 27.8 
Willowsprings ....... | 9 | 34.2 
65 | —20 | 30.6 | 
Zeitonia ............. | 70 | —12 | 34.6 | 
Montana. 
| 46 | —26 | 17.8 
50 | —10 | 20.2 
| | —21 | 24.0 
| 48 | —12 20.2 
Bozeman 44] —12| 182 
| 45 | — 9 | 20. 
Canyon Ferry........ | 49 | —15 18.8 
| 48e 27° 15.64 
Columbia Falls....... | —7 | 21.9 
51 | —11 | 20.8 
Culbertson ........... 42, 4.1 
Deerlodge ............ | 43 | —16 17.4 
|} 49) —9| 21.4 
Ekalaka........ | —30/| 12.8 
Fort Logan .......... 50) —18 | 20.0 
Glasgow .............. 4“ —38 | 6.5 
55 18 | 25.9 
| 49) 26.5 
| 46 —21 180 
Lamedeer ............ 60 —20 19.8 
50 —17 | 19.4 
| 46 | 15.8 
Manhattan ........... 45 | —-17 | 19.0 
Marysville ........... 42° 20. 6° 
48 5 | 22.8 
Ovando 46 25 | 14.7 
| | 6 | 22.6 
Plains 48 | 1 | 24.2 | 
435-40) 
Redlodge............. | 45 | 16, 2 | 
| 42 45 | 3. 
| 49) —25 20. 
Springbrook ............. 39 | 7. 
| —23 | 17. 
— 50 | —10 
Twin Bridges —12¢] 18. 
Sethe 45 | 19.0 
53 | —20| 21.4 | 
Winston 43 —11 | 19.0 
50 | —22 | 17.8 


55 
Blair 17. 
45 11 | 22. 
Bridgeport ........... 47 25 | 17. 
Brokenbow.. | 20, 
nee 49 23 | 19. 
Cedar Rapids ........ 52 | —12| 17. 
Petes 49 | —12 | 22. 
49 | —17 | 20. 
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TABLE — Climatological record of voluntary and other cooperating observere—Continued. 


Temperature. 
(Fahrenheit. ) 


| Total depth of 
snow. 


~ 
oc 


SOR 


ono 


aad 


SR 


= 
= 


= 


S 


SFE 


— 


SSS 


Temperature. Precipita- Temperature. 
(Fahrenheit. ) tion. (Fahrenheit. ) 
| 
Stations. Stations. 
an 
3 = Se sea 3 3 
te Si alg 
a = = = = 
| | | 
Jo 1.25 12.5 Battle Mountain......... 60 | —20 | 21. 
veces] 1.70 | 17.0 || Beowawe ®!,............. 55 | —10 | 23. 
50 14) 19.2) 1.37 34 | —18 | 15.3 
Fort Robinson ........... | 48 21 16.6 | 0.60) 6.0 Carson City ...... 51 —16 | 21. 
| 57|-—16| 21.8] 1.50| 15.0 | Cranes 
| 17.4] 097)...... 65 | | 29. 
2.80 | 22.0 42 | —18 | 19. 
| 53) | 19.8 1.12 11,2 45 | —20 | 15 
Genoa (near) ...... ..... | 46/18 188| 1.03) 10.3 47 | —18 | 19 
| 49 20/ 19.7 8&9 48 | —18 | 15 
cus 0. 65 65 || Goloomda®? 52 | —20 | 21. 
1.001. 14.0 || | 46 | —22 | 17. 
| §0| —20| 20.0] 2.20) 220) Hamilton................| 68 | —18 | 20.6 
| Grand Islandb........... | —17/ 209| 20.9 Hawthorne................ 58) 5) 27. 
1.10) 11.0) | 43 | —11 | 16.3 
1.04} 10.3 | Lewers Ranch............ | 52 7 | 23.4 
sans | 46 21 16.0); 1.20) 12.0  Lovelocks... 50 | —10 | 24.0 
| —15| 19.4] 230] 23.0 Martins.................. | 15 | 22.9 
| 19.0) 2.50] 25.5 | Monitor Mill............. | 62 22 | 16.2 | 
Hayes Center............. = Is | 50 9 | 21.6 | 
Hay Springs .............. 43 | 22 | 14.3 | 47 17 | 17.8 
| 62] —11/226/] 1.34] 8&5 | Palmetto................. | 238 
2.74 21.5 Reno State University 44) —11 | 20.1 | 
Woldrege | --17/ 21.0] 2390] 280 | | 86) 20 | 44.6 | 
44 13 | 18.3] 0.78 6.0 || Silverpeak ...............| 1 | 29.1) 
18 | 21.1] 2.75) 29.5 || | 56 5 | 28.1 
| 225) | 49 | —19 | 14.6 | 
| 48|—18| 20.5] 272] Wabuska................. 56 4 | 26.4 | 
i 48 —17 17.0] 1.00] 10.0 Wadsworth .............. 50 | — 3) 26.5 
| Kirkwood . 48 | —22/ 17.0; 1.00} 10.0 48 | 11.4 
Lexington 1.5 |} 47) —21 | 14.7 | 
2.25) 19.5 New Hampshire. 
Lodgepole 2.901 Alstoad .................. | so} —11 | 25.1 | 
.5 | 0.70 63 | —33 | 18.0 
kek 1.84] 188 Bethlehem ............... 57 | —12 | 21.5 | 
1.07] 87 Brookline®!.............. 60 | — 22 | 26.4 | 
MeCook *! 2.32] 28.2 || Chatham................. | 63 | —25 | 19.4 
McCool Junction 1.21 11.0 | Concord ....... 56 | —24 | 24.0 
0. 85 || 60 | — 7 | 28.0 
2.10; 21.0 | Franklin Falls ........... 55 17 | 23.9 
| Minden b................. | JRC IE 56 | —20 | 24.2 
Nebraska City ¢.......... | 48| —12/ 238] 1.60] 10.8 Mamobester 
| 17.0 1, 36 13.0 60 20 | 26.6 
| 65|—15| 20.6] 1.40] 14.0 || Newton.................. | 60 | —13 27.0 
|. |—16/ 16.0! 0.82) 8&5 North Stratford.......... 
1. 60 8.0 Peterboro ............-... | 64| —22 | 23.5) 
—21 1, 32 13.2 Plymouth 53 | —27 | 22.2 | 
46 | —18/ 17.9] 1.21 ]...... Sanbornton ..............| 54 | —19 | 22.4 | 
Osceola 220 || 52 | —23 | 19.2 
1.30; 13.0 West 
| 48 20.6/| 0.90 5.0 New Jersey. | 
| Platésmouth ............. | 48 | —13 | 19.4] 0.95 9.5 || Barnegat | 68 | 1 | 35. 
514) —174) 20.24) 0.99] 11.0) Bayonne...............--| 67] 88. 
| 62) —18/ 19.8] 2.535) 25.5 Belvidere ................ | 64) 8 | 31. 
| —11 | 20.8] 1.32] 13.2. Bergen Point............. 66 — 1 | 33. 
| Republican®!............ | 48 | —20/ 20.8] 200] 20.0) Beverly | 70) 85. 
| 5.0 Blairstown ............... 61 | — 6 | 30, 
2.50} 25.0) Bridgeton...............- 68 | 4) 37. 
St. Paul 1.98) 20.2 || 2 | 37 
Santee 1.74) 17.1 Cape May C. H........... | 65 5 | 37. 
Schuyle 1.00; 10.0 Charlotteburg...... 62 | — 8 | 30. 
Seward 1.20] 12.0 | 68 | 33. 
Smithfield 60 | — 3 | 30. 
Springview............... 45) 16.6] 1.50) 15.0 Elizabeth 63 0 | 33. 
0, 82 7.0 Flemington ..............| 68 | 7 | 31. 
1.10} 11.0 | Freehold 65 | — 2| 32. 
denne 2.90 | 29.0 69 2 | 36. 
1.40] 140 || Hightstown .............. 67 | — 1 | 33.8 
Syracuse . 1, 35 6.8 | Imlaystown .............. 68 | — 1 | 35.2 
ablerock 1,29 8&0 | Indian Mills.............. 67 | — 3 35. 
Tecumseh GO || 63 0 | 35.2 
| 20. 0. 93 | Lambertville ............ 68 | — 2 | 33.2 
Turlington 1, 29 60 | 16 27.8 
University Farm......... | 49| —12| 221] 1.41 9.6  Moorestown.............. | 68 0 34.6 
46 | —20/ 17.8] 1.68 || Mount Pheasant 
| 46) —19/ 181) 1.31 9.9 New Brunswick.......... 67 | 3 | 33.9 
Wilber? | 48/—10/ 222] 0.70) 7.0 | | 60) — 5 | 29.8 
Wilsonville .............. ve 2.10| 21.0 Oceanic 64| 0 83. 
| 6&1 | —25 18.2] 1.00 66 3 | 
1.50] 15.0  Pemberton.............:. | 66 1 | 34. 
| —11/ 207] 1.20] 80 Phillipsburg ............. | 66|—4| $2 
51 | —15 | 21.8].......)...... Plainfield ................ | e7|—8 | 32. 
| 42 | —31/°7.6| 0.10) 1.0 Ringwood............---- | 30. 
44) 12/203] 0.49 Rivervale ................ 65) —12 | 


Total depth of 
snow. 


one 


OnW 


rere rrr 
= 


rr 


| 


SE 


— 


Precipita- Precipita- 
tion. tion. 
| | | | 
| 
| ay of 
3° 
| 
Ins. ii Ins. 
2. 87 0.20) 3.5 
0.02) 6.2 
2. 93 | 1, 20 12.0 
3.85 | 1.30 «13.0 
2.10 0.69 9.4 
6.72 
2.00 0.11 
1. 42 | 0.12 
) 1.44 0. 40 
) 2.16 1,20 
3.17 | 1.35 
2.51 | 0. 60 
) 3. 27 0. 50 
) 2. 98 | 1. 00 
4.55 | 0. 35 
2. 62 | 0.01 
4.41 | 0. 82 
| 1. 63 
( 1. 20 | 0. 05 
0.06 | 0. 92 
0, 18 | 0.15 
) 0. 69 
0. 37 || 0. 10 
0. 33 1, 00 
0. 05 0. 38 
1.00 | 
0. 24 
0. 30 
1 | 
0 0.33 
0.90 0 
0 0.02. 
0 0. 22 
1. 60 | 
0.81 | 
3.5 : 
0. 30 3.0 1: 23. 
58 | 16. 
$.61 | 21, 
4.01 12. 
4.18 16. 
3. 08 15. 
2.74 | 24. 
4. 41 20. 
3.14 22, 
3.72 24. 
2. 84 16. 
3.84 30.! 
4.70 | 
0. 5. 62 
4.61 
5.15 | 
Nebraska. | | 4. 52 | 
| 16.8 5. 25 | 
48 | —22/| 13.9 | 4.29 
A HOD 58 | —15 | 18.3 12.0 
48 | --21 | 181 1.0 
58 | —22 | 21.4 | 24.6 
Ansley 60 | —21 | 18.6 | | 16.5 
Aveadia 26] 12.0 
Ashlanda................| 48 | —18 | 21.0 
Beatrice .................| 51 | 228 
ere 15 | 22.6 
| 
| 


Total depth of 
snow. 


Maximum. 


New 


— 


y 
Eagle Rock Ranch 


eR 


Sp 


222° 


Adirondack Lodge 


> 


: 


Canaan Four Corner ..... 


Dekalt Junction 


= 00 


Honeymead Brook 


King Ferry ....... 


| 
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snow. 


Maximum. 
Minimum. 


lew Yi 
City Res. 


SER 
ws 


BESS 


Saratoga Springs 


Southeast Reservoir 
South Kortright 


z 


us 


~ 


Temperature. 
(Fahrenheit. ) 


Fesrvary, 1903 


Precipita- 
tion. 


|e 
| 
Stations. 
E : oF 
2° 
| as 
2/8 
Aa = = 
North Carolina—Cont'd. | Ins. | Ins 
ced os 3 | 44.4| 7.32 
Soapstone Mount........ 45.5) 6.20) T 
Southern Pinesa......... 17 | 48.3 6.34 
Southern Pinesh......... 18 | 48.5 | 7.30 
23/513) 3.24 
Springhope*!............ 17 | 46.9 4.68 
17 | 47.4 | 6,27 
Washington.............. 21, 3.8) 4.87 
ch tui 4.56 
North Dakota. | 
22) 1.1 11.5 
30. 66.0) 0.06 0.6 
| Churchs Ferry ........... 39-66) O10) 1.0 
—40 | 032 3.2 
« 4 -0.2) 0.50 5.0 
| Donnybrook ............. O70) 7.0 
| Dunseith -49|- 23) 030] 3.0 
| Elbowoods,........ 46/-1.2| 050} 5.0 
61) 0.70 7.0 
eh 38/25) 045] 45 
38°; 4.5¢) 0.71 &.0 
| 37) 32) 1.38] 13.8 
7.7) O34 3.6 
| 3.8) 0.26 2.5 
-40 1.9) 0.08 0.8 
—3§ 0.10 1.0 
|| McKinney ............... 10) 0.60 6.0 
6.1) O16 1.6 
Minnewaukon ......,... | 2.2) T. 
—#4 5.2) iT. 
| Napoleom..... ...........| 38) 3.7) 1.5 
New 6.6 0.50 5.0 
—32 #112) 060 6.0 
—39 1.7) 0.16 1.6 
—0.9 0.50 5.0 
—35 65.0) 0.92 9.2 
nmiversity | 5.6) 0.10 1.0 
io. 
—8 2&8) 3.81 7.3 
Bangorville . . —11 28.6) 4.35 6.0 
| Bellefontaine....,........ | —10 28.9) 4.25 9.3 
Benton Ridge ............ 7° 284) 5.18] 
| Bladensburg ...,......... 11 | 29.4) 4.89 6.2 
Bowling Green ........... 8 | 26.2) 4.19 5.0 
Bucyrus...... ged —11 29.8) 245 8.0 
Cambridge .. 13° 32.0) 5.45 9.0 
| Camp Dennison .......... —12 | 32.8 | 38 7.8 
| Cardin —14 28.6) 7.0 
Conterbung p | 4.97 6.5 
— 6 32.4) 621] 10.5 
| —5 34.0) 5.60 1.0 
32.2) 454 3.6 
| Cleveland 4. ........ 4.33] 10.2 
—17 | 33.8) 6.56 5.0 
Coshocton | 4.39 5.2 
4.79 4.0 
4.04) 10.1 
6. 26 8.0 
a 3. 60 7.5 
4.41 8.5 
Frankfort 6. 45 6.5 
Fremont 6. 05 9.5 


] 
] 
I 
I 
I 
( 
J 
J 
I 
) 
P 
F 
8 


Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit.) tion. (Fahrenheit. ) tion. || 
Stations. | a. Stations. | | |@./2 
=| 
| | | 
iq | gia 
‘ 
Sal wa 36.6 622) 20 65 23.6¢ 3.19) 19.0 
Somerville ae 68 | 31.8 477 a0 L, 2.39 1.5 
| 63 | 32.0 &35/ 95 || Lowville.................| 21.8) 3.94) 19.0 
Tome River ..........----| 3 65.02 0.5 || Middletown .............. 58 2/294) 431 13.2 
Trenton... 69 | 37.9 5.27 9.0 | Mohonk Lake............, 56 6 2.0 5.56) 1.0 
| 36.5 5.38 1.0 || Mount Etrick............| 56 
Alamagordo .............| 67| 8 | 39.0 55 || | — 14 | 2 7.40 55.0 
63 | 8 | 35.5 7 3.29 21.0 
62] —10 1387 Platisburg..............| %| 0 | 20 
11 | 24.2 —6 4.37 10.0 
6 | 35.6 4.17 | 11.5 
Fort Stanton .............| 57 — 9 | 31.2 
21 | 25.6 ©) — 4) 11.5 
Fort Wingate ............ 0 | 31.0 -—4 1.8 
Gallinas Spring ..........| 57 | | 26.0 Saranac Lake 16 20.4 16.2 
Hot Springs..............| 56) 5 | 22.9 .........| 44] 26 21.0 
Las Vegas... | —16 3/328 10.5 
Shortaville ...............| 68 | — 3 | 283 9.4 
14" 30. 84 Southampton.............) 3 | 32.6 8.7 
Mesilla Park ............- 73 | 9) 41.0 South Butler .............| — 27.2 14.2 
San Marcia 69 | 7 | 38.4 South Schroon............. —19 21.6 21.8 
os 4.0 || Speer Falls...............) 7 | 25.2 
Toes 14.0 || Straits Corners...........| —14"| 27.8! 8.0 
Winsore 30 | —18| 21.2 | 1%5 || Ticonderoga ....... 56 | —13 | 25.0 | 26.5 
New York. 8 | 24.6 
61 | | 28.6 11.0 | Wappinger Falls........., 60 30.0 13.0 
Akron || Watertown...............| 55 | 249 23.2 
Alde) 62) — 6 71 | 15.6 || Waverly .................| 60) —11 | 282 12.0 
Amaterdams | 130 || Wedgwood...............| 56| —10| 25.6 17.0 
cc 57 | 6.0 || West Berne............... 65 13 | 25.4 10.0 
Appleton 58 T. || Westfieldd...............| 56) 66 
16 | 26.4) 316) 16.7 
12.0 | North Carolina, 
Mountain 295| 168 || Chapelhill................| 73 | | 5. 
11) 241 08; 20.0 || Edenton .................| 70| 18/467] 
Brockport | - 6 | 27.2 248) 16.0 71; 2 47.2) 576) 
Caldwell —00/227| 260] |] 6.26 | 
Canajoharie..............| 58| —8|24.2) 187 || Greensboro ..............| 68 14 66.62 | | 
58 | 8 | 26.2 2.61 13.0 || Henderson ............... 70 15 5.60 
9.0 | Hendersonville .......... 71 6 10.00 
Carvers Falis.............| 52|—17/225 11.0 || Hemrietta................. 10.04 | 
+--+.) 62; —8/26 250/ 17.5 || Highlands...............| 2 15. 93 | 
Cooperstown ....... .....| 57 | 361) 19.5 || HotSprings..............) 71} 9 
32.4 | 140 || 74] 16 7 
2.84 
Fayetteville ............., @/—3/21 2.15 7 
Franklinville ............| 52|—13| 2.8 2.80 Marshall 72) 0.9 
Glens Fadle...............| 26.4) 414 15 
Greenwich ...............| —10/ 24.8) 3.59 Morganton ...............| @ 10 
Griffin Corners...........| 60 | —13 245 2.95 Mountairy ....... 
Haskness ................| 228) 1.75 
Hemlock ................., —4/ 27.4, 248 Patterson®:..............| 62 8 T. 
........ 427 Pittsboro ................| 12 
Indian Lake..............| 53 | —18/ 20.0 404 Reidsville ................| 11 
Rockingham ............., 75 | 19 
Jamestown 2.8 3.00 70 12 
57 | —17 | 23.1 4.02 | 6. 


| 
| 
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TABLE II. — Climatological rec record of voluntary and other cooperating observere—Continued. 


Temperature. Precipita- Temperat Preci | 
Fahrenheit. tion. "the pita. Tem ature. 
( | (Fahrenheit. ) tion | (F emperature, 
Stations. | | ae Stations. 3. Stations, 
| | | | 
Ohio—Cont’'d. | | | | o | rae 
|| 68) 5 37.4) 13 | 2.0 || Freeport | 306 
| 70 3 | 2.19 1.5  Girardville | 
| | 5. 27 8.5 || Taloga 74 | 4/ 31.9) 293 6.0 || 56 —10 | 27.6 
3 | “12 30.0 | 6. 21 | 2.2 Temple 70| 9/|38.0| 486| 30 | Greensboro .............. 
Green | 61 | —14 | 27.9) 4.00 6.4 || Waukomis ............... 73 | 2 34.8) 2.77) : 
| —13 | 27.3) 90 || @ | 12 36.5) 065) 09 | Johnstown 32. 
| 54 26. 6 | 4. 00 12.0 Astoria 57 27 | 41.2/ 3.18 | 0.5 — 3 | 32.4 
Jacksonboro...........-.. | 66) 29.4) 6.58 9.0 || Aurora (near)............ 60 20/ 39.3) 154) T. || Kennett Squa 67|— 4 34.0 
| 59) 26.5) 3.95) 5.5 || Bay City 64| 23/ 41.0) 489| 40 || Lansdale | 4) 
| @2/—8/ &2 Bend 56 | —10| 27.2| 0.35| 0.8 || 217° 266 
58 8 29. 2 | 4 8s 8.0 53 1735.9! 1.60 20 | 4 32.4 
Mec ‘onneisvilie 66) — 7 | 33.1) 4.60 60 37.0) 0.08 05 58 | 37.0 
Manara, 6.31} 3.0 | Cascade Locks... 56 | 18 36.6| 80 || Lockhavend.............| 9 —5 31.6 
Marion 63 | —10 | 878 | || Dayville | || 
| | 55 | 22 387.6) 1.47 0.2 || Parker. 
| Size | 7.50) 14.0 || Falls City 57) 20 | 36.7) 4.58 0.3 || Pocono Lake............. 
2/ 29.0) 3.02 7.0 || Forestgrove .............. 59) 19 | 386) 2.37 | Point Pleasant........... 
| 59 | 10 | 30.0) 4.08 9.0 || Gardiner................. 71 | 25 | 45.4) 3.28 | Pottsville ................ 
New Lexington || Glemora 57| 17/360] 850| 1.0 || Quakertown.............. 
| 7.3 || Grants Pass .............. 64 11) 38.5 | 1.84 | | Reading... 
North Royalton 60 | — 9 27.6 4 33 | 12 35. ° 05 0.5 
4.38 5.2 Jacksonville... 7 15 | 37.3) 1.69 1.0 |) Saltsburg 
Orangeville 62) 14/227) Raz) | Kerby 64) 13 | 36.6 | 3.99 || Selinsgrove 
329) 49 Klamath Falls............ | |—6|268| T. | T. || 31. 
Pataskala 6/28) | Lagrande | 47| 2/272] O16] 6.8 || 55 | —10 | 26.6 
| 6/822) 713) 90 | Lakeview 44) 9/209) Lid) 68 | Smiths Corners. 
| & — 8| 30.0 4. 40 6.0 | Lonerock | 62) 30.6! 0.40 6.0 
y 7 2) 32.8) 6.27 | 7.5 | MeKenzie Bridge ........) 61 | 7/343] 3.95 3.0 | South Bethlehem... .... 67 
mou 7.45 5.0 | MeMinnville............. 59| 20 39.4] 1.87 0.2 || South Eaton.............. 61 
| 68 | — 3 | 36.7 | 4.5 || Monroe .................., 267| T. Spring 
6.39 | 10.0 Mount Angel. | 59) 23 | 39.0) 1.46 | State College ............. 56 |) — 6 | 28.8 
| 5.56 }...... Wehalem & Sw | 
Richfield £37 | GO | Newport Towanda 60 | 17 | 27.9 
29.6 | 4.20 | Pendleton ...............| 0 | 33.6 | 0. 02 | | Troutrun:. 
Shenandoah .............. | 6 )—9/ 282) 3.36| 5.0 || Riverside 0.50| 5.0 || Westchester ............. |_3| ses 
60 —9 29.8 } 4. | 60 23 | 39.9) 0.88 | West Newton ............ | 
62 8 | 12.8 || Silverlake................| 52| —21 | 5.5 || Wi 
Springheid B42 21 0.55| 5.5 | Wilkesbarre 68 1| 31.1 
Springfield ............... 4.47 |...... 3/199! 0.50) 5.0 || Williamsport. 62 32. 
6.59) 15.0 | The Dalles | 18/360! 0.47] 20 | Rhode Island 
58 | 493) 9. ates 70| 22/442) T. | | 
269) B54) Valle —10 21.2/ 0.23! 20 || Pawtucket 58 — 2 | 32.0 
= | 27.6| || | 38/314! 0.90| 1.0 || Providencea............ 60 32. 
| 3.36 |...... | Warm Spring | 57] 41/886! 0.27 4 | 32.8 
Welnut ... bak | | 5.60) 5.4 || Weston........... | st] ee | Providencec ............. 58) 30.4 
Warren | 67 | 30. 6 4.51 16.6 | Williams 11 | 37.1| 1.17; 28 | 78| 51.6 
Waverly | —13 | 33.4| 7.75| || Altoons.................. 4.59 
67 | —6 29.6 | 3. 87 | 8&0 | Beaver Dam 3.45 | | 17 | 48.4 
Zanesville 29.0 3. 69 | 9.2 Brookville 4.24 10.4 | 21 | 49.9 
de 5.77 |...... || Bowman =| alae 
| — 9 | 34.0 4. 77 4.7 78 
Clee 68 0 35.0) 316) 3.0 3.21) 95 
Cleo... X61 | 183 | Clarion... 3.21) 98 || 
Cloud Chief 68 | 36.0) 286) 1.0 || Coatesville .. 5.29 103 | Clemson Coile | 
74, 35.1) 3.84 64 | Confluence 1.98) 384 | Conway 
Fort Sill 68 : 34.6 5.95 31.0 || Derry Station ............ | 62 | 6 31.5 4.86) 11.5 
Guthrie 7 | 36.9) 465) || Doylestown .............. 6. 12 |. 
nce 73 3/320) 2.03 } 25.6) 4.02) 16.6 || 75 23 | 48.8 
1.0 || Dyberry |} 13 24.9/ 4.75 | 145 || Gaffney ..... 7 16 | 44.8 
Jomkins i 4/322) 281) 12.5 || East Bloomsburg... 3.63 | 11.0 || Georgetown.............- 75 24 | 52.9 
Kingtsner 6 17 26.4) 3.40 46.0 | East Mauch Chunk... 13° 5.93) 10.0 || Gillisonville 81) | 
64 3 35, 2 | 4 | 65 | 2/31.5| 423/ 7.0 || Greenville.............. 67 13 
Newlin: 7 12 37.1 3.25 0.5 | Ellwood 4 3.54| 6.0 || Greenwood............... 70 
65 1) 33.0) 0. 1.4 | Emporium .. 56 | —10 | 27.8| 5.21) as 16 44.9 
72 4/37.4/ 255| 1.5 || Ephrata .... ............| 65] 5 | 826 
veces 68 33.5 | 3.50 | 22 | Forks of Neshaminy oe"! 67 14. 45.2 
40 Franklin ................ | 60! 10/288! 433! 7.0 || Longshore ............... 72. «18. 48.0 


7.61 


26 


snow. 


6.0 


SSS er 


| 99 
Precipita- 
tion. 
2 «a 
a.ie 
an 
a 3 
Ins. Ins. 
4. 75 7.9 
5. 86 16.5 
4.64 16.0 
5.31 
5.42 16.0 
5.77 2.0 
2.99 13,8 
3.71) 5.5 
5. 38 7.0 
5, 80 
3.79 | 
21 
2. 33 | 
5.95 
3. 00 
4. 85 
2. 99 
3. 40 
4.49 
4. 30 | 
4.45 
5.41 | 
5.07 | 
5.16) 11.2 
4.58) 7.0 
8.97) 10.0 
5. 03 levees 
5.08 | 9.0 
3.89) 10.5 
4. 58 5.0 
3. 50 5.0 
4.04) 10.0 
4.84 12.0 
4.90 16.0 
5.16 15.2 
5.49 | 7.0 
4. 53 10.0 
3.61. 
4. 57 | 
2. 73 | 
3. 53 
4.73 
1. 80 
3.55 
4. 66 
5. 67 
4.13 | 
3. 24 | 
6.15 | 
| 
5. 38 | 
7.04 | 
6.03 
5.64 
} 8. 55 
7. 66 | 
8. 40 
11. 10 | 
11.10 | 
t 8. 35 
3. 78 
3.74 
9, 27 
7.87 
8. 06 
20 
48 | 
| T. 
| | 
39 
38 
85 
02 
74 
59 
08 
02 
73 
10, 27 
10. 87 
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TABLE TI.—Climatological record of voluntary and other cooperating observers—Continued. 
Temperature. Precipita- | Tem 
re 3 em 
| | Pag | | | 
3 \% | 
South Carolina—Cont'd. | ° Ins. | Ins. | ° ° 
Pinopolis | 7 26 52.0 5.64 | Isabella 72 7 | 40.8 neat Ins. Ins. 
48.0) 7.25 40.2 8. 34 | 30 45.0 6.40 1.0 
Smiths Mills 3. 53 11069! 1.0 47.0) 9.34 0.4 
Society Hill. 60. T. 49.0 | 8.86 
Spartanburg .. 1444.5 9.08 | 0432) 773) | 45.8, 872) 1.0 
Slatesbure 77| 51.6) 7.28 asl 45.2 | 7.64 
Summerville 77) 22) 624! 431 | wal ael 42.4) 383, 1.0 
Sumter. oe 74 22 «49.8 4.65 | 72 40.2) 9. 80 | 25 | 35.3 0. 33 3.0 
Temperance.............. 73 | 2448.8 5.66) 72 #48) 26 48.6) 6.70) T. 
Trenton 75 18 49.9 9.66 | Maryville ............. 43.3) 9.93) 20 | | 987 
caps 7 | 22) 621) 5.57) || Newport .............. 7%) 10 426) 7.32) 1.0 || Pari 
68) 12 448 7.20) Nunnelly sime| sel | 78) 2) 43.0) 5.80) 6.0 
Winnsboro .............. 73| 45.7) 850) 6 2.0 730 77 23 | 52.8 5.75 
Winthrop College ........ | 472) | slael cel | Rhineland ............... 72 5 38.3 3.73 2.0 
aes! 0/426) 7.25| 40 | Rockisland | 20| 7.74) T. 
Mouth Dabota. Repersvilie 6.47 | | Rockport ................ | 56.2 5.36 
| a2| 1.00] | | 1.0 cote | 784) 204) §2.84) 9. 48 
43|—30| 7.6| 0.25| 2.5 || Springville.............. | 897 || Shaeffer Ranch.. -| 20/87) B16 
| -20 16.2 0.34) 38 | Tellico Plains 9.90) 15 15/48) 27 1.0 
GF | Tracy City 41.2/ 11.30! 35 18/826) 68 
Centerville .............. 1.62] 9&8 || Tremtom ..... a76| 82) 7.55) 20 
Chamberlain .............) 46) 0.77| 10.7 | Tullahoma ..... 0/485) 992) Lo | 7) 1) 807 
Cherry -26 16.8 0.05 |...... Union City 71 4| 300 74 | | Trin 77 | 14 7.24 
40 | 0. 30 | 3.0 Waynesboro .......... | 69 1 42.2 6.09 | | = 228) 1.00) 16.0 
Elky oint . 48 20 16.5 2.07 | 11.2 68 a5 10. 42 30 20° 53.6° 6.15 
| Albany... | 12) 40.7) 8.46 |...... Weatherford ............. 9/426) 366) 20 
Gannvalley .............. 1.0) 1.35) 185 | 72| 12/453)... Alpi 
Grand River School ...... | §2 28 | 0.01 02 | | 0. 50 1.0 
Greenwood ..............| 45 | —17| 17.0| 1.07) 9.7 | 22 540) 7.14) 1.30 13.0 
Hotch City .............-. 27°) 2.5 || Castledale 0.28 
Howards .......... 43 14.4! 0.20) 20 | 12 73 Cisco 1.35 13.5 
Ipewich 63) O88) 40 | | 0.038 
40) 0.40) 40 | 4 || Deseret 1.30 13.0 
060) 6.0 07 8.0 | Emery ..... 04 840 
Lol. ... | | Becalante 0.50! 50 
Qelriohe | 0.65! 65 | Childress ....... Sims) 42 as 
Pine | 0/1856) 019) 20 College Staion | 3. 56 | Government Creek ....... | 4 —15 1.0) 110° 11.0 
Rosebud hed heed | 4.7 || Corsicana ................ 84) 2) | cel 
GOD) GO | 56) 11/324) O24 3.0 
ermiliom. | | Duval | 360) 20 | 44-12) 17.2) 090) 90 
Waubay . | -35| 49| 018 | = Sia | 5. 59 9.0 39 | —235 7.2) 0.00) 
Ashwood 70 42.8) 5.27 3.0 | Fort Stock ton | —36 64) 0.60) 10.0 
69 H 78 | 46.9) 7.08) 0.5 Monticello ... 48 9/226) 0.65 
Byrdstown ............... | 6 leas! 917 | 7. 80 | 48 31/123) O86) 9.5 
9.65| 1.0 || 70) (5/988 200)...... | res 0.51) 7.8 
|| Hallettevinte | 7%) 708 | Park City ................ 42) 13 17.0) 1.84) 184 
3) 20) | Haskell ................. | Bis) | Parowan $1 | 19.8) 0.77) 8&0 
GIT] | Pinto ...... 49/19 181) 1.06) 15.8 
Decatur .. 6/433/1511| 20 || | | 146) 165 
1 708 20 | we | 7.47 67 5 | 31.7) 0.26) 65.5 
Franklin 7.5t| 62 || Jacksonville sims! tel 48 | 29/134) 0.86) 30 
Grace! 47.9| 6.10) 1.2 | Snowville | s8|—22/127| @@6/...... 
68| 6 | 4i.6|1288| 1. || Kent............... 54) — 5 | 20.3) 1.05)...... 
Iron City ................ 89 oleae! 5. 87 39 | —25 | 10.0) 0.96, 
5. 86 Wellington ..............! 4541 —21el 0.00 


| | 
| | 
| | 
| 
| 
| 
| 
| 
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Fesrvary, 1903, 
Temperature. 
(Fahrenheit. ) 
Stations. 
| 2 
= 
a 
Utah—Cont' d. ° ° 
| 42 | —36f| 2. 6°) 
Vermont. | | 
Burlington ............+.- 55 4/248 
55 11 | 23.8 
Enosburg Falls........... 56 19.0 | 
Jacksonville ............. f2 18 | 20.3 | 
Manchester | 56) — 6 25.0) 
57 | —26 | 19.8 | 
5 22 | 20.7 
St. Johusbury............) 49 29 | 20.5 | 
58 12 | 23.9 | 
White River Junction... 
20 | 22.4 | 
Virginia. 
Barboursville ............ 74 2) 40.4 
Bigstone GOP... 65 3 40.5 
| 65 1 | 35.2 | 
| 7% 5) 41.8) 
69 3) 38.2 | 
Buckingham ............. 71 10 | 40.1 | 
Burkes Garden........... 62 6 | 35.2 | 
Charlottesville ........... 76 40.2 
o 73 | 3 | 37.4] 
Dale Enterprise .......... 71 | — 9 | 36.2 
7 13 42.2 
69 13 44.2 
Hot Springs.............. —6 S49 
72 14 42.5 
74 3 | 39.8 | 
71 13 | 35.5 | 
Newport News........... 76 13 | 45.2 | 
72 10 | 42.2 | 
Riverton 
Roanoke 7 | 38.1 
Rockymount.............| 68 7 | 38.8 
| 7 11 | 42.2 
Spottsville 74 12 | 43.7 | 
Stanardsville.............| 72 34.0) 
70 | — 5 | 39.2 
| Stephens City ............| 78* 6° 36. 0°) 
70 4 | 39.8 
73 8 | 39.7 | 
Williamsburg ...... .... 67 9 | 42.1 | 
69 | — 34.5 
nie 66 2 | 38.4 
Washington. 
7 20 36.0 
60; 21 | 37.4) 
61 18 | 38.2) 
55 26 | 38.4 | 
52 9 | 24.7 
50 11 | 22.2) 
46 4/ 21.8) 
54) 25 | 38.8 
5412 | 37.4) 
Ellensburg ............... —1/| 24.8) 
Grandmound ............ 58 16 | 37.8 
Hooper 56 12 | 33.3) 
63 25 40.6— 
58 20 | 87.2 | 
49 6 30.4 
44 0 | 22.2 
Mottinger Ranch 60 14 35.8 
Mount Pleasant.......... 58 22 87.5 
55 2 | 29.5 
60 19 | 38.8 
67 | 12/ 34.2) 
14——7 


Precipita- | 


tion. 

2 
as ~ 
| 
| 

- 
Ins. | Ins. 
0.05) 0.5 
3. 67 15.5 
1.92 16.0 
2.73 21.0 
2.73 | 17.0 
4.64 32.5 
4.28 22. 0 
3.10 15.0 
5.24 
3.78 20.0 
2.25 | 20.5 
3.13 14.0 
3.49 19.0 
2. 91 18.2 
3.59 27.0 
4.95 2.0 
4.76) 1.0 
5.65) 3.0 
5.48) 2.0 
8.72) 40 
5.61) 3.2 
4.53 0.2 
4.00 
6.32 | T. 
3.98 | T. 
6.75) 1.0 
5.12 | 
2.0 
4.00 5.0 
3.42 7.0 
4.7 
3.64] T. 
5.80) 40 
5.50 0.0 
5.18) 3.5 
3.95 | 6.0 
4.24) 2.2 
7.32) T. 
3. 68 
5.52 | T. 
3. 90 
1.9; 09 
6.21; 0.1 
5. 67 
2.79| 7.3 
8.18 | T. 
4.19 
5. 39 5.0 
288° 10.5 
3. 82 
4.00 
4.90) T. 
5.65 | T. 
2.84 &.5 
5.55 | T. 
5.10 2. 
1.11 | 
2.85) 3. 
0.60) 2. 
3.85) 0. 
5.09 0. 
0.34 3. 
1.91 0. 
5. 
4. 82 
2.48 20. 
0.19 
0.15) 1. 
0. 54 5. 
1.01 1. 
0. 23 | 2.0 
1.91) 3.0 
0.28; 0.8 
271 | T. 
0.80 15 
0.17 | 
4.25 T. 
A 
0.78; 3.5 
0. 45 3.0 
0.70, 7.0 
0.20, 2.0 
1.68) 
0. 42 4.2 
0.30, 3.0 
2.90; 15 
2. 80 
1.27 4.0 
0. 20 0.5 


| Temperature. 
| (Fahrenheit.) 
Stations. 
‘ 
3 
Washington—Cont’'d. 
Port Townsend........... 5 27 | 39.7 
49 6 | 29.5 
Rattlesnake Mountains... ‘| 47 5 | 27.2 
47 21.8 
Ritzville ....... ale 
Sedro-W oolley............ | 61 21 38.4 
| 58 19 | 36.9 | 
Snohomish...............| 59 17 | 36.5 | 
| Snoqualmie .............. 55 19 | 36.3 | 
60 24 | 40.9 | 
South Ellensburg ........ 46 | 2) 23.7 | 
53 2 | 31.0 | 
ae 52 5 | 26.9 | 
60f; 22f 36, 81) 
|} 46 | —13 | 20.2 | 
19 40.0 | 
| 45 5 | 21.6 | 
Wenatchee (near) ........ 4 27.6) 
60 20 38.6 | 
47 | — 7 | 22.4) 
West Virginia, 
Bayard......... 61 | — 8 | 29.2} 
62 | — 4| 32.4] 
65 | 2 | 41.4 | 
Buckhannon ............. 65 | | 33.4 | 
67 4 32.2 | 
68 | | 36.0 | 
_ | 67 | —16 | 32.7 
| 64| —16 | 36.8 
| 72] —10 | 40.0 
| 62) 8 | 33.0 
74 | —18 | 37.6 
65 | —18 | 32.6 | 
| 72] —17 | 87.7 | 
| 7|—2| 40.6 | 
68 | —13 | 33.6 | 
| 5 7 | 33.3 | 
Green Sulphur ........... | 66) 7 | 33.8 | 
Highland Springs........) 60 | 6 | 30.0 
| 66 3 | 38.7 
| 68 4) 35.0 
9 | 33.8 
66 | — 3 | 38.6 | 
| 6] 41.8] 
Martinsburg .............| 66 | — 6 | 34.4) 
Morgantown ............ 63 6 | 33.8 
Moundsville ............. 64 6 
New Martinsville ........ | 65 5 | 34.6 
Nuttaliburg.............. 70 | | 41.2 | 
66 9 | 37.8 | 
70 9 | 34.2 
62 5 | 31.3 | 
65 | —12 | 33.1 
.. rr 62 | —16 | 33.1 
Point Pleasant ........... 66 | — 3 36.1 
67 - 6 | 39.0 
62 | — 1 | 37.8) 
69 | —19 | 35.0 | 
69 | — 3 | 38.2 
60 —10 | 29.4) 
Travellers Repose ....... 57 | | 29.2 
Uppertrnct 65 | — 2 | 36.5 
Wheelingd............... | 64 0 | 37.5 | 
WD 70) 1 | 38.6 
Wisconsin. 
41 | —21 | 16.2 
43 | —25 | 15.6 | 
45 —17 18.8 
46 —30 | 13.0 
seses 51 | —12 | 22.9 | 
51 | —14 | 22.3 
45  —36 | 10.1 | 
46 —16 | 18.2 | 
45 —16 17.8 
| 50 | —15 | 22.5 
SRR 46 17 19. 6 
| 48 | —21 | 16.9 
| 43 | —24 | 14.8 | 
cs 49! —21 | 15.0 | 


resss: 


Precipita- || 
tion. | 
= 
2 «a 
|| 
a 
os 
as | | 
3 
Ins. Ins. 
1.14 0.1 |) 
0.64 6.5 
0. 45 5.0 
0.69 6.5 
0.12) 0.5 
0.96 T. 
1. 75 
1.89; T. || 
6. 78 
0.45, 2.0) 
0.40) 4.0) 
0.41 4.0) 
0.34 3.0 || 
5.01 1.6 || 
0.64) 4.0) 
1, 84 | 0.3) 
1.76| T. || 
0.27; 20 
0.72| 4.0 
1.44) 0.5 
0.50) 5.0 || 
0.13) T. | 
6.10) 4.0) 
6.18 | 18.0 || 
4.45) 
6.43 | 11.0 || 
3.42) 8.0 
6.25 12.0 || 
6.37 | 12.4 || 
6.48} 
9.59) 
6.36) 9.0 || 
12.0 
5.0 
94 11.5 || 
7.5 || 
9.0 
88 
«68.9 
39 «13.0 
9.8 
74) 4.0) 
4 8.0 
33 | 15.5 | 
56 3.8 || 
65 | 
17| 
86 | 5.0 || 
1. 
70| 9. 
0. 
6. 
0. 
5. 
7. 
0. 


= 
= 


14 


Ove 


Temperature. | 
(Fahrenheit. ) 
Stations. 
‘ 
3 
|| Fond du Lac.......... 48 | -—16 21.8) 
|| Grand Rapids............ | 46 23 «16.0 
Grand River Locks....... | 
11.0 
16.4 
21.6 | 
11.4 
14.3 
14.1) 
18. 4 | 
20. 3 | 
21.4 
Meadow Valley .......... 15.4 
14.0 
11.5 
17.6) 
North Crandon........... 13.4 | 
20.4 | 
18.6 | 
21.6 
Port Washington 54 23.0 | 
Prairie du Chiena....... 57 | —15 + 23.2 | 
43 | —29 13.4) 
43 | —12 24.0 | 
46-13 «423.6 
41) 10, 4 | 
Stevens Point ............ | 47) —24 15.4) 
| 46 | —30 11.0) 
Valley Junction 52 | —20 18.7 
| 45 | —20 | 17.8 | 
| 50) —15 19.6 | 
Waukesha. ............... | 48) —14 | 21.6 | 
| 44 | —22 16.6 | 
| 42 —22 15.6) 
Whitehall................ | 86 | —28 | 16.0 
Wyoming. 
|} 46|—18 18.6 
48 | —17 15.9 | 
34-340 7.3 | 
39 | —51 |—2.8 | 
36 | —34 11.4) 
Chugwater ............... 47 | —28 | 17.8 | 
35 | —49 3.6) 
50.0000 40 | —34 9.1) 
Fort Laramie ............ 62 | 18. 4 | 
Fort | —28 18.5 
Fort Yellowstone ........ 40 —20 | 12.8 | 
47 | —22 16.2 
7 | —38 | 14.1] 
Hyattville................| 50] —12 19.6) 
56 | —18 22.4) 
| Iron Mountain........... 44 | —24 16.0 | 
Kimball Ranch .......... 52 19 20.5. 
42 | —26 | 11.4) 
Lolabama Ranch......... 42 | —25 13.2 | 
—24 | ..... 
ks 48 | —20 17.7 
45 | —21 15.4 
South Pass City .......... 40|—386 5.8 
35 | —37 3.9 
Thermopolis ............. 40 | —25 12.2 
45 | —23 13.8 
Porto Rico. 
89 | 48 69.6 
08 60 90 63 75,2 
88 60 72.6 | 
| BAYOMOMN. 90 58 74.0 | 
89 53. 73.4 | 
87 68 76.6 | 
85 52 70.3 
87 51 69.6 
85 70 77.6 
Hacienda Perla .......... 86 61 75.6 
coves 90 69 79.2 
La Caemeleta 86 60 73.0 
La Isolina 91 61 74.0 
Las Marias 92 62 77.0 
95 61 | 75.2 
Maunabo RS 62 75.0 | 
93 56 75.2 | 
89 60 | 73.6 | 
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Precipita- 
tion. 
| 
3 
os 
43 
en n 
= 3 
2 
Ins. | Ins. 
0. 52 |...... 
“O81 9.5 
«11.0 
41 10.0 
20 6.4 
22 13.7 
55 12.0 
848.0 
32; 3.2 
| 
| 65 
10.1 
| 65 
|; 20 
| 6.0 
8. 


BS 


28 


~ 


popes 


_ 


cows 


1 
1 
1 
| 1 
10; 1 
33 | 
82 
60 
77) 1 
36 
1 
79| 1 
26 
85 | 
09 | 1 
| 79 | 10.7 
72| 5.4 
7.9 
05 7.0 
5 | 10.9 
41 
86 
25 | 
45 
80 
76 | 
13 
25 
19 
70 
] 84 
10 | 
30 | 
36 
72 
13 
30 
86 
41 
20 
15 
7 49 
65 
) 
) 
) 
) 
J 
) 
J 
40 
2.3 
0 
) 5 
6 | 
| 
— 


Maximum. 

Rain and melted 
snow. 

Total depth of 
snow. 


Porto Rico—Cont'd., 
sos 
Rio Piedras 


Santa Isabel ............. 


ESSERE: 


lerico. 
Ciudad P. Diaz........... 
Leon de Aldamas 


Sr 


MONTHLY WEATHER REVIEW. 
TABLE II.— Climatological record of voluntary and other cooperating observers—Continued. 


Precipita- 
tion. 


Stations. 


San Miguel Island...... 


Omnnecticut. 


West Cornwall ..... 47 6 23.0 
Idaho, 
Missouri. 
Nebraska. 
North Dakota 
Ohio. 
ees 59 4 26.0 
Texas. 
77 9 3&9 
Wyoming. 


Kimball Ranch........... 
Porto Rico. 


Temperature. 
(Fahrenheit. ) 


Maximum. 
Minimum, 


° 


44. 
74 43 55.2 


snow. 


Rain and melted 


shee # 


a 
Sor 


3 


Total depth of 
snow. 


10.8 
11.6 


4.0 
3.3 


Fesrvary, 1903 


EXPLANATION OF SIGNS. 


* Extremes of temperature from observed readings of dry 
thermometer. 
A numeral following the name ofa station indicates the 


_ hours of observation from which the mean temperature was 


obtained, outs: + 

1Mean of 7a. m. + 2p. m.+ 9p. m. + 9p. m. + 4 

SMean 

§Mean of 7 a, m. +7 p. m. + 2. 

4Mean of 6 a. m. + 6 p. m. + 2. 

5 Mean Of 7 a. m. + 2p. m. + 2. 

® Mean of readings at various hours reduced to true daily 
mean by special tables. 

The absence of a numeral indicates that the mean tem- 
perature has been obtained from daily readings of the maxi- 
mum and minimum thermometers. 

An italic letter following the name of a station, as “ Liv- 
ingston a,” “‘ Livingston b,”’ indicates that two or more ob- 
servers, as the case may be, are eeene from the same 
station. A small roman letter following the name of a 
station, or in figure columns, indicates the number of days 
missing from the record; for instance ‘‘®’’ denotes 14 days 
missing. 

No note is made of breaks in the continuity of tempera- 
ture records when the same do not exceed two days. All 
known breaks, of whatever duration, in the precipitation 
record receive appropriate notice. 


CORRECTIONS, 


The following change has been made in name of station: 
Alabama, Oxanna changed to Anniston. 
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| 
Temperature. ‘Precipita- | 
| (Fahrenheit. ) tion. | | 
| | 
| 
Stations. 
| a 
$ 
= | California. Ins. Ins. 
| a8 59 | 76.2 Le Grand 2.39 
0.65 
San Lorenzo 4.01 6.8 
Yauco .... 0. 23 2.0 
0.20; 2.0 
New Brunswick. 
48 | — 4/ 22.2 4. 38 11.6 
Isthmus of Panama, | 
74 80.4 0. 00 
Alaska, 
cons 2.2 3. 90 28.0 Ponce ees 
36 5.0 0.83 9.5 


F 


Ferrvary, 1903. 
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TABLE III.— Resultant winds from observations at 8 a. m. and 8 p. m., daily, during the month of February, 1903. 


Stations. 
New England Hours. 
Eastport, Me.......... | 17 
Concord. N. H 7 
Northfield, Vt . 19 
Boston, Mass... 11 
Nantucket, Mass 14 
Narragansett, R. I *........... 9 
Block Island, R. I ....... 15 
New Haven, Conn ...........------++- 20 
Middle Atlantic States. 
Binghamton, N. Y.f 7 
Harrisburg, 13 
Philadelphia, 13 
Geranton, Pa... 16 
Atlantic City, 19 
Cape May, N. J .. 17 
Baltimore, Md... 13 
Washington, D. 15 
L nehburg, _ 12 
13 
15 
South Atlantic States. 
Asheville, N.C. 23 
Charlotte, N.C 14 
Hatteras, N.C... 21 
Kittyhawk, N. 10 
Charleston, S. C 19 
B. 15 
Savannah, Per 19 
Jacksonville, Fla 26 
Florida Peninsula. 
Jupiter, Fla ees 16 
Key West, 15 
Tampa, 24 
Eastern Gulf States. 
Macon, Ga.f . 15 
Pensacola, Fla. 12 
Mobile, Ale .... 26 
Montgomery, Ala 16 
Meridian, Miss¢ ............. 9 
Vicksburg, Miss 17 
New Orleans, La ............ecececceee 23 | 
Western Gulf States. 
Shreveport, 19 
Rook, Ark. 20 | 
Corpus Christi, 27 
Fort Worth, Tex. 24 
Galvestom, TOK .... 16 
Antonie, Tex... 25 
Ohio Valley and Tennessee. 
Chattanooga, Tenn ..............---+- 17 
Knoxville, Temm 18 
Memphis, 21 
Nashville, Tenn 18 
Lexington, Ky. ¢ 5 
Ky 14) 
Evansville, Ind.+ id 
{ndianapolis, Ind 18 
Cincinnati, Ohio... 16 
Columbus, Ohio 9 
Pitteburg, Pa .... 18 
Parkerebarg, W. Va 5 
13 
Lower Lake Region. 
Buffalo, N. 8 
rege, IN. .. 14 
Rochester, N. 6 
> 10 
Cleveland, Ohio 12 
Sandusky, Ohiof 4 
Alpena, Mich 16 | 
Escanaba, Mich 2 
Grand Haven, Mich. .... ......-..-- 17 
Houghton, Mich.t 12 
Marquette, Mich 18 
Port Huron, Mich 13 
Sault Ste. Marie, Mich 15 
16 
Duluth, 18 


Hours. 


E. 


Hours. 


Component direction from— 


w. 


Resultant. 
Direction Dura- 
from— tion. 

Hours. 
n. 75 w. 27 
s. 78 w. 28 
n. 72 w. 6 
s. 60 w. 16 
n. 88 w. 
s. 36 w. 27 
w. 16 
s. 83 w. 26 
n. 70 w. 29 
s. 65 w. 19 
n. 82 w. 7 
n. 78 w. 28 
s. 8&5 w. 
s. 86 w. 27 
s. 86 w. 13 
n. 81 w. 25 
n. 84 w. 20 
w. 9 
8. 8 w. | 12 
s. 40 w. 8 
s. 71 w. 21 
s. 23 e. 13 
8s. 60 w. 16 
n. 75 w. 27 
n. 14 w. 4 
8. 7 
n. 34 w. 7 
n. 18 w. 3 
n. 82 w. 22 
w. 6 
w. 4 
s. 18 e. 3 
n, 49 w. 9 
n. 37 w. | 5 
n.6 e. 9 
s. 73 e. 17 
8. 87 e. 32 
n. 32 e. 13 
n. 72 w. 3 
n. 27 w. 11 
n. 49 e. 11 
n. 14 e. Ss 
s. 67 e. 
n. 68 e. 5 
7 
n. 55 e. 12 
n. 68 e. 11 
n. 45 e. 14 
9 w. 6 
n. 39 e. 21 
n.4 e 13 
n. 85 e. 22 
e. 11 
n. 36 e. 19 
n. 31 w. 6 
s. 80 w. 6 
n. 86 w. 13 
n. 3 
s. 56 w. 4 
s. 23 w. 8 
s. 36 w. 9 
n. 18 w. 3 
s. 83 w. 8 
8s. 66 w. 10 
s. 43 w. 18 
s. 86 w. 15 
s. 45 w. 10 
s. 85 w. 22 
s. 61 w. 26 
s. 62 w. 15 
s. 57 w. 30 
s. 60 w. 22 
s. 65 w. 29 
s. 17 w. 17 
s. 45 w. 11 
s. 67 23 
s. 78 w. 24 
n, 84 w. 29 
n. 72 w. 26 
8s. 77 w. 9 
n. 27 w. 11 
pn. 79 w. | 31 
s. 86 w. 26 
7 
w. 23 
n. w. 29 
s. 70 w. 20 
n. 88 w. 24 


Stations. 
N. 
North Dakota. Hours 
17 
34 
ii. 15 
Upper Mississippi Valley. 
9 
15 
20 
Springfield, 19 
Missouri Valley. 
Springfield, 20 
29 
31 
23 
Sioux City, ¢.............- 12 
23 
Northern Slope. 
Miles city, 17 
North Platte, 18 
iddle Slope. 
26 
Southern Slope. 
Southern Plateau. 
22 
21 
Flagstaff, 7 
37 
Independence, Cal 32 
Middle Plateau. 
Galt Lake City, 14 
Grand Junction, Colo................ 26 
Northern Plateau. 
12 
4 
16 
alla Walla, Wash .................. 6 
North Pacific Coast Region. 
20 
Port Crescent, Wash.*.............. 4 
Tatoosh Island, Wash................ 8 
17 
Middle Pacific Coast Region. 
Mount Tamalpais, Cal ............... 26 
Point Reyes Light, Cal*............. 13 
South Pacific Coast Region. 
Los Angeles, Cal 20 
San Diego, Cal ...... 21 
San Luis Obispo, Cal 25 
West Indies. 
Bridgetown, Barbados............... 6 
Hamilton, Bermuda................. 21 
4 
Puerto Primcipe, 


* From observations at 8 p.m. only. + From observations at 8 a. m. only. 


Component direction from— 


E. 
Hours. 
~ 25 
7 25 
22 
2 18 
ll 27 
1 6 
8 29 
9 24 
7 26 
11 25 
14 16 
15 21 
4 15 
10 18 
6 9 
13 15 
18 16 
7 10 
13 
5 14 
9 27 | 
5 7 
27 7 
13 18 | 
5 15 
15 30 
7 23 | 
6 31 
3 44 
12 23 
6 24 
4 17 
9 26 
14 13 
15 
13 18 
17 17 
19 12 
13 10 
11 19 
16 15 
22 23 
16 12 
24 17 
21 21 
9 9 
15 
7 17 
25 12 
20 23 
18 20 
15 20 
18 16 
12 23 
19 5 
34 15 
23 17 
7 15 
25 12 
19 6 
21 13 
13 9 
36 
15 26 
15 24 
17 12 
17 13 
9 5 
14 14 
24 
3 14 
6 24 
20 
21 20 
2 19 | 
52 | 


| 
| 
| 
| 
| 
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Resultant. 

Direction | Dura- 

from— | tion. 

| 
Hours. 

s. 80 w. 17 
n. 34 w. 32 
s. 60 w. 16 
n. 79 w. | 16 
s. 79 w. 16 
8. 59 w. | 6 
w. 21 
n. 54 w. 19 
n. 81 w. 19 
n. 70 w. 15 
n. 27 w. | 4 
n. 45 w. 
n. 70 w. | 12 
n. 63 w. 9 
n. 72 w. 3 
n, 22 w. 5 
n. 16 e, 7 
n. 21 w. | 8 
n. 23 w. 13 
n. 31 w. 18 
n. 56 22 
n. 63 2 
n. 57 e. | 24 
n. 32 w. | 9 
s. 79 w. 10 
n. 59 w. | 18 
8s. 83 w. | 16 
n. 85 w. 25 
8s. 86 w. | 41 
n. 30 w. 22 
n. 74 w. | 19 
s. 31 w. 6 
n. 77 w. 18 
pn. 9 e.| 6 
n. 63 11 
n. 24 w. | 12 
n. 16 
n. 38 e@. | 11 
n. 13 e. 13 
w. 8 
n. 14 4 
3w 19 
n. 63 e. 4 
s. 30 e 14 
Dn. 1 
n. 30 
n. 17 w. 21 
s. 32 w. 19 
n. 39 21 
n. 21 w. | 8 
22 w. 5 
n. 15 w. 20 
s. 6 18 
s. 43 16 
e, 14 
s. 62 e. 22 
n. 72 e. 6 
s. 15 w. 81 
n. 55 e. 16 
n. 86 e, 13 
n, 34 e. 14 
s. 45 e. 6 
s. 84 e. 27 
n. 66 w. 12 
n. 37 w. 15 
n. 68 e. 5 
n. 3 17 
9 26 
n. 23 
n. 344w 29 
n. 44 Ww 14 
n. 48 w 24 
n. 9 
pn. 4 14 
n. 47 w. 23 
n. 86 e. | 52 
s. 77 @. | 27 
n, 68 w. 22 
s. 87 e. 22 
s. 65 e. | 46 


| | | 
8. 
ours. | Hours. | Hi 
33 20 
| 18 32 7 
5 13 
27 16 
10 39 5 | 
16 32 18 
9 18 12 | 
18 I 32 15 
10 31 13 | 
17 
26 3 20 15 
| 6 6 13 18 
10 6 33 13 
14 14 25 5 
, 15 6 32 17 
17/2 25 | 
15 5 30 10 | 
15 7 27 18 
13 16 25 13 | 
16 10 22 5 | | 
13 5 10 17 | | 
19 11 31 16 | 
25 18 13 11 
23 7 21 11 
10 36 9 | | 
15 | 
; 19 11 20 8 | 
i 21 17 17 
15 16 20 9 | 
7 9 10 | 19 
17 6 28 
18 14 20 9 
19 14 18 6 | 
18 19 18 18 
10 17 24 20 
: 15 15 18 14 
17 13 12 
18 
21 25 9 13 
17 35 3 12 | . 
13 18 11 10 | 
15 
19 14 17 14 
5 4 9 | 
A 13 5 19 
19 20 13 ; 
7 11 6 3) ( 
17 22 15 19 | | 
16 21 11 19 | 
15 22 12 7 | | 
5 27 17 12 
14 17 18 
11 20 7 29 | 
11 16 15 10 | 
14 30 8 7 
13 | 17 | 16 19 
10 22 7 | 
8 4 7 
30 | 
: 18 14 20 23 | 
17 12 25 4) a 
j 18 17 17 12 | 
20 14 17 14 
12 7 10 36 
21 | 12 17 
7 | 7 8 | 
19 11 19 3 | 
20 14 23 1 | 
22 | 12 24 23 | 
19 12 27 11 
22 10 17 
15 7 29 12 
21 32 i 
21 23 
22 32 9 | 
21 26 11 | 
20 33 9 | 
13 | 
12 12 5 | 
21 27 
18 30 10 | 
11 
13 34 7 | 
14 29 9 | 
19 21 
2 12 
12 34 
15 33 1 
15 23 6 26 0 
15 30 13 8 28 
12 34 5 23 | 1, 
17 32 21 43 | 1 
| | | 
— 


Fesrvary, 1903 


23 (24 


| 
| 


| 


| 
| 
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TABLE IV.— Thunderstorms and auroras, February, 1903. 
910/11 12 13 


| 
= 
| 
| | | 


| | 
| 
1 
|_| | | | | 
2 26 27 28 29 80 31 
LE 
| | | | | | | | 
| | | | | | | | | | | | | 
| | j | 
0) 1 0/1 3 | 2} 1] 2] 0) 1] 2) 1] | 
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TABLE V.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of fall equaled or exceeded 0.25 in any 5 minutes, or 0.76 
in 1 hour during February, 1903, at all stations furnished with self-registering gages. 


Stations. 


Asheville, N.C.......... 
Atlantic City, N. J...... 


Baltimore, Md........... 
Binghamton, N. Y....... 
Bismarck, N. Dak........! 
Block Island, R.1I....... 
Boise, Idaho............. 
Boston, Mass............. 
Charleston, 8. C.......... 
Chattanooga, Tenn...... 
Chicago, I 
Cincinnati, Ohio......... 
Cleveland, Ohio.......... 
Columbia, Mo... 
Columbia, 8S. C........... 
Columbus, Ohio.......... 
Corpus Christi, Tex..... 
Davenport, lowa......... 
Denver, Colo............ 
Des Moines, Iowa....... 


Eastport, Me.......... 


Elkins, 27- 


Fort Smith, Ark......... 
Fort Worth, Tex........ 
Galveston, Tex.......... 
Grand Haven, Mich..... 
Grand Junction, Colo.... 
Green Bay, Wis.......... 


Harrisburg, Pa.. 
Hatteras, N.C..... 
Huron, S. Dak .......... 
Indianapolis, Ind....... 
Jacksonville, Fla........ 
Kalispell, Mont....... 
Kansas Mo. 
Key West, 
Knoxville, Tenn........ ‘ 
La Crosse, Wis.......... 
Lewiston, Idaho......... 
Lexington, Ky.......... 
Lincoln, Nebr........... 
a 
Angeles, Cal......... 
Louisville, 
Lynchburg, Va.......... 
Memphis, Tenn......... 
Meridian, Miss... . ‘ 
Milwaukee, Wis......... 
Montgomery, Ala 
Nantucket, Mass 
Nashville, Yean......... 
New Haven, Conn....... 4 
New Orleans, La......... 9-10 
13-14 
New York, N. Y......... 27-28 
Norfolk, Va..... 4 
Northfield, Vt........... 89 
North Head, Wash ...... 6-7 
Oklahoma, Okla......... 25 26 
Omaha, Nebr........... 34 
Palestine, Tex........... 13 
Parkersbu 34 
Pensacola, 11 
Philadelphia, Pa........ 4 
Pittsburg, Pa............ 27-28 
Pocatello, Idaho,........ 10-11 
11-12 
ortland, Oreg.......... 8&9 
Pueblo, 12-15 
Raleigh, N.C........... 4 
Richmond, Va.......... 34 
Rochester, N. Y.........| 
Sacramento, Cal......... 7-8 
St. Louis, Mo .......... 3 
St. Paul, Minn.......... 27 
Salt Lake City, Utah ....| 11-12 
San Antonio, Cal........ 24-26 
San Diego, Cal......... 4 
Sandusky, Ohio 27-28 
Francisco, Cal ...... 7 


Total duration. 
From— To— 


3:30 a. m. 


0. 59 6:00 p.m 
0.61 17 a.m 


z= Excessive rate. 

“2. 

Began— Ended— 


6:07 p.m. 
7:35 a.m. 


12:55 a. m. 


23 

5 | 100 | 18 
min min. min. 


0.02 0.46 0.48 
0.08 | 0.15 0.28 


20 | & 


30-35 


40 45 


min. min. min. min. min. min. 


50 60 


min. min. 


Depths of precipitation (in inches) during periods of time indicated. 


80 100 
miny min, 


120 
min. 


3 || 
& 
1 2 3 4 5 6 7 | | | a ae | 
26; 6:18a.m,.| 7:40 a.m. 6:22a.m.| 6:55a.m.) T. | 0.25 | 0.39 | 0.53 | 0.58 | 0.68 | 0.75 0.79 | 0.82 
9-10 8:50 p.m.) 11:30 a.m. 9:35 a. m. 9:55 a.m.) 1.11 | 0.10 | 0.49 | 0.80 | 1.08 | 1.11) 1.138 
| 12:01 p.m.) 8:20 a.m. 2:55a.m.} 4:20 a.m./ 1.11 | 0.06 | 0.11 | 0.18 | 0.24 | 0.31 | 0.37 | 0.42 | 0.48 | 0.53 | 0.58 ©. 765 | 1.26 
9:20 a. m. 2.50 1:30 a. m. 2:35 a.m.| 1.41 | 0.12 | 0.26 | 0.36 | 0.46 | 0.50 | 0.52 0.57 | 0.64 | 0.77 | 0.79 
4:50 a.m.| 7:10 a.m. 4:50 a.m.| 5:20 a.m.| 0.00 | 0.32 | 0.40 | 0.49 | 0.53 | 0.57 | 0.66 | 0.68 
5:35 p.m.| 12:35 p.m.) 4.47 9:07 a.m.| 9:30 a.m.| 2.60 | 0.31 | 0.72 | 0.79 | 0.87 | 0.93 
9:15 p.m. | 2.77 2:50 3:10 p.m. | 1.02 | 0.09 | 0.34 | 0.51 | 0.64 | 0.67 | 0.70 0.73 |......) 
1:10 a. m. 2.00 | 11:27 a.m.| 12:35 p.m.| 0.61 | 0.09 | 0.14 | 0.20 | 0.27 | 0.36 | 0.40 0.45 | 0.49 | 0.51 | 0.58 | 0.70 | 1.23 
10:30 p.m.| 10:50 p.m.) 2.41 5:20 p.m.) 5:50 p.m.) 1.13 | 0.04 | 0.10 | 0.16 | 0.41 | 0.58 | 0.69 0.73 | 0.75 
4 | 6:00pm.) 3.61 6:29 p.m.| 8:12 p.m.) T. | 0.06 | 0.22 | 0.24) 0.33 | 0.58 | 0.66 | 0.81 | 1.02 | 1.11 | 1.19 | 1.61 | 2.04 2.53 )...... 
1:45 p.m.| 10:45 p.m. | 1.33 7:00 p.m.| 7:15 0.57 | 0.18 | 0.35 | 0.44 | 0.48 | 0.49 | 0.52 
2:15a.m.| 6:27 a.m.) 1.11 3:15 a.m. | 0.01 | 0.08 | 0.20 | 0.37 | 0.48 | 0.54 | 0.61 | 0.66 | 0.71 | 0.74 | 0.76 
| 12:40 a.m. D.N. | 0.70] 12:4. a.m.| T. | 0.18 | 0.37 | 0.51 | 0.58 | 0.56 | 0.62 
7:38 a.m.| 12:30 p.m.) 0.90 9:40 a.m.| 10:10 a.m./ 0.08 | 0.06 | 0.25 | 0.38 | 0.45 | | 0.70 
+3:30 p.m.| [5:45 a.m.) 4.12 | [2:35 a.m. [3:45a.m.| 2.88 0.13 | 0.26) 0.29 0.32) 6.38 0.47 0.55 0.60) 0.66 0.70) 094 1.10 
6:55 a.m. 8:10 a. m. 0.05 | 0.15 | 0.25 0.30 | 0.45 
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TABLE V.—Accumulated amounts of precipitation for each 5 minutea, etc._-Continued. ' 
Ed 
Total duration. 23 Excessive rate. =- Depths of precipitation (in inches) during periods of time indicated. 
=: 
Stations. =F 
5 100 3 4 4 50 6 80 100 120 
1 é From To— = s= Began— Ended— ere min. min. mip. min. min. min. min. min. min. min. min. min. min. min. 
Taylor, Tex... ........-| 910 5:05pm. 8:50a.m. 1.15 457a.m. 5:10am. 06.17 O=11 6.45 O54 6.56 0.57 ..... 
Washington, D.C....... 28 | 16:400.m./ 0.58) 9:45 a.m.) 9:58 0. 0.05 | O36 O45 | O48 
Havana, Cuba . ‘| 23 D. N. 4:36 p.m. 2. 67 "12:35 pm 2:25pm 684 0.26 O34 0.48 0.57 0.78) 1.02 1.28 1.56 | 1.68) 1.738 
*Self-register not working. + February 24. } February 26. 
TaBLe VI.—Data furnished by the Canadian Meteorological Service, February, 1903. 
| Pressure, in inches. Temperature. Precipitation. Pressure, in inches. Temperature. Precipitation. ' 
Ins. Ins. Ins. bd Ins Ins. Ins. Ins. Ins Ins. Ins Ins. Ins. 
St. Johns, N. F........- 29.42 29.56 |—.27 21.5 —0.5 28.3 14.6 2.67 —2.24 22.1 Parry Sound, Ont..... 29.25 29.98 -.03 18.1 3.8 27.7 8.6 3.87 40.95 (22.1 
dney, % Bh. Bovccscens 29.72 29.76 —.16 20.0 0.7 27.6 12.5 405 —0.04 24.5 Port Arthur, Ont...... 29.52 30.06 O1 7.9 15 20.0 4.3 0.29 —0,61 | 2.9 
lifax, N. 8.... ° 29.73 29.84 2.1 2.7 32.4 17.8 3.71 1.45 16.9 Winnipeg, Man ....... 29.25 30.14 +. 04 2.9 4.5 14.5 8.6 0.10 —0.88 1.0 
Grand Manan, 29.80 29. 85 13 | 25.7 191 417 40.20 90 Minnedosa, 28.21 30.15 09 3.6 12.0 —10.2 0.29 |—0.32 | 2.9 
Yarmouth, N.S ........ | 29.81 | 29.88 —.11 284 +26 34.0 22.8 | 2.80 —1.94 10.6 Qu’ Appelle, Assin..... 27.72 30.10 02 4.5 5.1 14d 5.1 | 0.12 |-0.61 1.2 
Charlottetown, P. 1 ..| 29.76 | 29. 80 15 17.8 0.2 25.6 10.0 2.39 0.67 17.7. Medicine Hat, Assin.. 27.75 30.14 -09 | 16.7 5.5 2.1 5.2 0.30 | 3.0 
Chatham, N. B.. --| 2.7 29.79 —.17 14.4 1.9 26.0 27(,422 1.06 33.7 Swift Current, Assin.. 27.45 30.18 -1l 10.5 2.5 | 20.1 08 0.56 0.18 | 5.6 
Father Point, Que. secsse | 29.85 29.88 10 140 +25 21.5 6.5 5.34 3.13 38.8 Calgary, Alberta . ... 26.37 30.04 05 21.6 8.1 32.5 10.9 0.50 —0.13 | 5.0 
uebec, Que............| 29.57 29.91 14.6 2.8 21.5 7.6 5.86 2.59 39.2 Banff, Alberta ........- 2.38 30.15 15.8 3.4 27.6 3.9 0.48 —0.44 4.8 
yey Que..........| 29.74 | 29.96 |--.06 | 18.7 4.2 25.7 11.6 5.28 2.21 26.5 Edmonton, Alberta.... 27.64 30.02 .00 17.6 9.3 29.8 5.3 0.26 |—0.41 | 2.6 
Bissett, Ont ...........- 29.37 30.01 .00 10.2 03 2.5 3.10 3.44 $1.44 28.4 Prince Albert, Sask.... 28.41 30.06 38 6.8 | 16.4 8.8 0.21 |—0.48 | 2.1 
Ottawa, Ont ...........- 29.69 30.03 OL 18.2 65 26.0 10.4 4.25 156 26.5 Battleford, Sask ....... 28.29 30.14 . 05 5.4 5.3 17.0 6.1 0.04 0.33 | 0.4 
} Kingston, Ont.......... 29.67 30.00 —.04 23.1 + 5.3 30.3 16.0 2.50 -0.04 14.5 Kamloops, B.C........ 28.92 30.18 +.22 26.3 2.0 33.7 19.0 0.02 |—0.77 | 0.0 
Toronto, Ont ..........- 29.62 30.02 .02 25.7 4.2 32.1 19.4 2.80 0.19 13.0 Victoria, B.C... 30.10 30.20 -20 | 39.8 03 44.6 35.0 1.31 2.79 | 1.4 
White River, Ont ...... 28.69 30.09 +.07 0.6 + 0.4 187 —17.6 098 9.8 Barkerville, B.C....... 25.69 30.92 6.21 20.1 2.2 30.1 12.1 0.46 | 4.0 
Port Stanley, Ont ...... 29.38 30.05 O01 24.7 + 1.9 31.2 18.1 3.438 0.22 11.4 Hamilton, Bermuda. . 30.03 30.20 09 64.0 2.5 70.0 58.1 1.44 3.00 0.0 
Saugeen, Ont........... 29.28 30.01 23.5 3.6 «30.8 16.3 2.74 —0.16 22.5 Dawson City, Yukon... 9.2 | 13.5 
TABLE VII.— Heights of rivers referred to zeros of gages, February, 1903. 
es > o's ~ 
=¢ Highest water. Lowest water. =< Highest water. Lowest water. 
Stations. est 7 Stations. ass = 
é > Height. Date. Height. Date. = =F* > Height. Date. Height. Date. = 
Mississippi River. Miles. Feet. Feet. Feet. Feet. Feet, Missouri River—Cont'd. Miles. Feet. Feet. Feet. Feet. Feet. : 
St. Paul, Minn.’. ......... 1,94 481 10 2.2 0.7 1 1.3 1.5 
Red Wing, Minn.! ........ 1,914 Kansas City, Mo........... 388 21 12.7 23 5.6 7.0 7.1 
Reeds Landing, Mise betece 1,834 12 0.8 19 0.0 24-28 | @3S G28 Glasgow, Mo............... 6.5 25 0.4 20,21 2.4 6.1 
La Crosse, Wis. . 1,819 tings Boonville, Mo.............. 199 20 15.8 25 6.8 9 89 9.0 
Davenport, lowa!.......... 1, 593 135 16.4 19, 20 12.8 1 14.8 3.6 
Muscatine, lowa........... 1,562 16 5.9 17 3.8 47) 21 Youghiogheny 
Galland, lowa............. 1,472 8 2.8 17 1.0 9 1.7 41.8 Confluence, Pa.............! 59 10 7.2 16 2.6 24-27 3.8 4.6 
Keokuk, cc 1, 463 15 6.8 21,22 1.8 9 34 5&0 West Newton, 23 16.9 28 2.9 1) «14,0 
Hannibal, Mo.*...........- 1, 402 13 8.9 | 18 4.2 3 6.2 47 Alle heny River ’ 
cece 1, 306 23 10, 2 28 6.9 AS.|| FOS... 177 4 10.1 5 2.8 7.3 
Me... 3,588 30 16.0 6 7.6 BS. FO 123 13 12.8 5 3.0 27. 9.8 
30 13.1) 7 7.0 22.23 61 7 20 12,2 5 3.2 19 7.4 9.0 
New Madrid, Mo........... 1,003 34 349° 2% 17.5 1 30.3 17.4 | Freeport, Pa 5 3.8 23,24 10.1 19.7 
Memphis, 843 33 33.9 28 10.8 1 26.5 23.1 Clarion River, 
Helena, Ark.. os 767 42 43.7 28 16.9 || PO... 32 10 11.0 5 2.6 19 5,8 a4 
Arkansas Cit 635 42 45.8 28 20.8 2 35.3 25.0 Monongahela River. 
Greenville, Misa eveoecesece 595 42 40,0 28 16. 6 2,3 29.6 23.4 Weston, W. Va. 4......... 161 18 14.0 28 3.8 1 5.3 10.2 
Vicksburg, Miss........... 474 45 44.2 28 21.0 4 33.0 23.2 Fairmont, W. Va......... 119 25 23.8 28 2.4 11|/ 66 21.4 
New Orleans, La........... 108 16 16.5 | 27,28 9.1 8 12.7 7.4 Greensboro, Pa............ 81 18 26.0 28 &.3 98-25 | 11.2 17.7 
James River. 28 30,1 16 8.9 11,12 131 21.2 
Missouri River. Johnstown, Pa............. 64 7 11.5 2x $.0 2223.96.27 43 &5 
Bismarck, N. Dak eedsueecs 1, 309 14 4.2 1 3.4 2 38 0.8 Red Bank Creek. 
Pierre, 8. Dak.!........... 1,114 de 35 8 5.2 4 1.2 0,31 21 4.0 
Omaha, Nebr. 669 Ellwood Junction, Pa.5... . 10 4 8.7) 28 3.0 916,18 4.7 5.7 
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TABLE VII.— Heights of rivers referred to zeros of gages—Continued. 


~° £4 Highest water. Lowest water. 
Stations. sss 
= 
Height. Date. Height. Date. = 
Great Kanawha, River. | Miles. Feet. Feet. Feet. Feet. 
Charleston, W. Va......... 58 30 23.2 1s 6.3 11) 10.1 
Little Kanawha River. 
Glenville, W. Va.......... 103 20 18.6 28 1.0 0) 41 
New River. 
55} 14 6.3 17 0.8 3| 20 
95 10.5 17 27 | 47 
Cheat River. j 
Rowlesburg, W. ..... 36 14 10.4 28 2.4 47 
Ohio River. 
Pittsburg, Pa.............. 966 22 24.0 5 4.9 27 | 10.2 
Davis Island Dam, Pa..... 960 25 22. 6 5 6.9 27 | 11.7 
Beaver Dam, Pa........... 925 27 31.7 5,6 9.1 24,27 | 16.8 
Wheeling, W. Va.......... 875 36 34.6 6 7.8 25 | 17.7 
Parkersburg, W. Va....... 785 36 35,0 7 10,0 27 | 21.0 
Point Pleasant, ae 705 39 41.0 7 13.6 27 | 27.6 
Huntington, W. Va pati 660 50 46.4 18 18.8 26,27 32.5 
Catletts 651 50 47.1 18 18,7 27 | 33.4 
Portsmouth, Ohio......... 612 50 47.7 7 20,3 27 | 35.4 
Cincinnati, Ohio........... 499 50 49.4 8, 20 23, 2 1 | 39.7 
ee 413 46 42.5 20 21.4 1 34.6 
367 28 25.1 21 9.3 1/ 17.5 
Evansville, Ind............ 184 35 40.7 23 19.1 1 | 35.4 
ae 47 40 42.1 26 16.3 1 | 35,2 
1,073 45 44.0 27 22, 2 1 | 38.2 
Muskingum River. | 
Zanesville, Ohio........... } 70 20 19.5 5 91 23,25 13.0 
Scioto River. 
Columbus, Ohio® ....... .| 110 17 15.5 28 4.3 27 6.9 
Miami River. 
Dayten, a 77 18 9.35 28 3.4 10,11 4.6 
Wabash River. 
Mount Carmel, 50 15 19.6 12, 21 11.0 27. («17.3 
Licking "River. 
Falmouth, Ky.. ent 30 25 25.2 16 3.8 11 (9.6 
° Kentuc ky River. 
High Bridge, Ky.......... 117 17 23.7 | 16,18 11,2 1) 15.6 
Frankfort, Ky. 65 31 24.7 7 11 12.4 
Clinch "River. 
Speers Ferry, Va........... 156 20 17.4 17 0.5 3) 3.0 
inton, Tenn.. 52 25 26.0 1 6,0 2,3 | 12.3 
Holston River. 
Rogersville, Tenn. ..... 103 14 17.0 17 2.5 
French Broad River. 
Leadvale, Tenn............ 70 15 10,0 17 0.2 1,3) 27 
Hiwassee River. 
Charleston, Tenn. .. iwi 18 22 16.3 17 1.9 1,2; 7.0 
Tennessee River. 
Knoxville, Tenn........... 635 29 19.9 18 2.3 2,3) 7.1 
Kingston, Tenn.... ---. 556 25 19.6 18 2.6 12) &7 
Chattanooga, Tenn......... 452 33 29. 5 19 4.8 1 14.8 
Bridgeport, Ala............ 402 24 21.8 20 3.2 2/ 12.0 
Florence, Ala.............. 255 16 17.7 22 3.9 213.4 
Riverton, Ala..............| 225 25 28.7 20, 23 5,2 Ti 
Johnsonville, Tenn........ 95 24 29, 2 21 7.0 3 23.4 
Cumberland River. 
Burnside, Ky. ....... 516 50 39.9 17 5.2 1 15.4 
Carthage, Tenn............ 305 40 37.4 19 6.7 2 20.1 
Nashville, Tenn........... 189 40 37.6 21 10.2 3 | 25.0 
Clarksville, Tenn.......... 126 42 43.0 22 12.7 % | 31.4 
Arkansas River. 
Wichita, Kans.. 832 10 1.6 1-6, 10-12 1.1 20-22 1.4 
Webbers Falls, Ind. T...... 465 2 9.8 28 3.3 1 6.0 
Fort Smith, Ark........... 403 22 15.2 16 3.5 68.9 
Dardanelle, 256 21 17.0 17 4.1 1 10.3 
Little Rock, Ark........... 176 23 19.7 17 6.1 , 13.1 
White River. 
Newport, Ark.. 150 26 26.6 20 54 $ 16.3 
Yazoo River. 
Yazoo City, Miss........... 80 25 24.1 17.2 2 21.8 
Red River. 
Arthur City, Tex. ......... 638 27 19.5 16 5.6 8,10 11,2 
Fulton, Ark............... 515| 2 | 30.5 20, 21 8.7 21.8 
Shreveport, La.............| 327 29 28.1 28 7.4 2,3 | 16.2 
Alexandria, La... ..... 118 33 28.9 28 12.5 3-7 20.7 
Ouachita River. 
Camden, Ark.. ial 304 39 39.6 20 13. 6 3 629.0 
Monroe, La. > 122 40 37.2 28 27.0 6 32.1 
River. 
100 31 34.2 28 25.3 7 30.0 
Penobscot River. 
Mattawamkeag, Me.'...... 87 
Kennebec River. as 
Winslow, Me.............. 5.1 1,2,14 4.3 47 
Merrimac River. | 
Manchester, N. H.......... 68 4.6 15 | 2.9 | 9) 26 
() Frozen. (*) Frozen for 9 days. (8) Frozen for 8 days. (4) Frozen for 7 days. 


(5) Frozen for 10 days. 


~ 
ga. 
Stations. ess 
Sop 
= a 
Feet Connecticut River. Miles. 
16.9 || Wells River, Vt.'!.......... 255 
White River tion, Vt.'. 209 
17.6 | Bellows Falls, Vt.......... 170 
M4 
5.5 Hartford, Conn 50 
7.5 Housatonic River. 
Gay lordsville,Conn....... 50 
8.0 Susquehanna River. 
Binghamton, N. Y. 306 
19.1 Towanda, Pa.. 262 
15.7 | Wilke sbarre, 183 
22.6 Harrisburg, Pa. 69 
26.8 West Branch Susquehanna, 
25.0 | Lock Haven, Pa........... 65 
27.4 Williamsport, rs 39 
27.6 Juniata River. 
28.4 Huntingdon, Pa,7......... 90 
27.4 Shenandoah River. 
26.2 | Riverton, Va....... 58 
21.1 Potomac River. 
15.8 Cumberland, Md........... 290 
21.6 Harpers Ferry, 172 
25. 8 James River. 
21.8 || Lynchburg, Va............ 2 
Richmond, Va............. 111 
10.4 River. 
Danville, Va ...... 55 
11.2 Roanoke River. 
196 
5.9 Weldon, N. 129 
Cape 
8.6 | Fayetteville, N. 112 
Edisto 
Pedee River. 
12.5 Cheraw, 8. C =e 149 
16. Blac k River. 
Kingstree, 8. C . 52 
16.9 Lynch Creek, 
20.0 | Effingham, S. C............ 35 
Santee River. 
14.5 St. 97 
ngaree River. 
10.2 Columbia’ 37 
Wateree River. 
Waccamaw River. 
17.0 Savannah River. 
24.7 | Calhoun Falls, 8. C........) 347 | 
ae. 268 
13. 8 Broad River. 
23.5 Carlton, Ga.. 30 
22,2 Flint River. 
80 
34.7 Chattahoochee River. 
27.4 || Westpoint, Ga ............. 239 
Ocemulgee River. 
6.5 Oconee River. 
79 
12.9 
13.6 Rome, Ga.. 271 
Gadsden, Ga.. 144 
21.2 Alabama ‘River. 
Montgomery, Ala.......... 265 
Tombigbee River. 
13.9 | Columbus, Miss........... 303 
21.8 Demopolis, Ala.. 
20.7 Black Warrior River. 
16.4 | Tuscaloosa, Ala............ 90 
Brazos River. 
26.0 | Kopperl, Tex..............| 369 
7 
8.9 Red River of the North 
Moorhead, Minn.!......... 418 
Columbia River. 
Umatilla, Oreg............. 270 
The Dalles, Oreg........... 166 
0.7 Willamette River. 
ia? 118 
0.8 | Portland, Oreg............ 12 
Sacramento River. 
Red Bluff, Cal..............| 268 
1.7 | Sacramento, Cal............ 
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= Highest water. Lowest water. 
ca 
Height. Date. Height. Date. 
Feet.| Feet. Feet. | | Feet. Feet 
9 41 15 1.3 26) 28 
13) 11.2 20 6.0 10, 11 | &2 
15 131 21 4.8 | &3 
16 10,7 5 639] 60 68 
16) 13.5 2.4 11.1 
17| 18.3 6 7.4 11.0 10.9 
17 14.6 6 3.8 2 wi 10,8 
12 8.0 5 1.0 21-44| 2.7) 7.0 
20 «16.0 4 3.6 27| 6.5 | 124 
24 11.0 4 43) 25-27] 5.8 6.7 
24 1) 0,2 /18-16,25-27) 22 
| 
8 8.1 28 3.7 | 6&1) 44 
1810.0 6 4.0 |11-13,24,25 6.1 6.0 
18) 11.2 17| 24 wl 41) 8&8 
12 11.9 18 0.7 27 3.0 11,2 
8) 69.2 17 0.3] 3,26,27| 1.7, 8&9 
12] 146 19| 45 27 | 6.9) 10.1 
30) 40.2 20) 114 4/ 21.0! 28.8 
38 | 33.5 18 6.6 4 | 18.8 26,9 
6) 88) 4.1 68/49) 1.7 
27| 31.6 4.0 4| 166) 27.6 
12; 106 16-19) 68 86 3&8 
12. 16.6 15 7.4 7111.8] 92 
12 «14.6 wi. ke 1/104] 72 
1520.5 9 1.6 5| 7 18.9 
24| 29.4 9| 66 4|17.5| 22.8 
7 6.7 | 24-26,28| 38 7/54!) 29 
12.3 8| a3 26| 90 
32| 33.2 3| 18.6! 23.6 
| 
11| 17.6 8 | 3.0 146 
25.0 17; 45 1/126) 20.5 
| 
18| 25.6 18 2.7 a1 8.5 22.9 
20/ 21.9 9 3.4 9.0) 18.5 
40| 42.6 10 5.0 2, 3 19.1 37.6 
18) 21.2 9) 40 2,3/ 10.5 17.2 
30, (4.0 38.4 | 3,4/ 12.7) 20.6 
28.7 18| 28 t,2| 133) 25.9 
22.0 | 19| 3.5 2/155) 185 
35 48.6 13 5.4 1,2| 30.4| 48.2 
35 50.6 15 6.8 3| 339) 43.8 
33| 7.7] 3117.1) 162 
35 60.7 22/ 187 1| 47.2) 42.0 
| | 
4356.6 17| 12.5 2,387 44.1 
2%) 11-18) 04) 9.0 
22.0 27 3.4 | 11| 62) 186 
39 | 28.3 28 4.5 | 1/142) 238 
37 1) 23-28) 06) 43 
40, «6.6 1 1.4 20-22/ 29) &2 
| 
20; 13.9) 1) 52) 7.6! &7 
15) 11.3 1 | 21/55) 8&9 
23 6.2 | 2/ 42 15-18) 48 20 
23.0) 4! 18.7 27,28 | 21.1 4.3 


(*) Frozen for 11 days. 


| 


(7) Frozen for 5 days. 


(*) Record incomplete. 
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CLIMATOLOGY OF COSTA RICA. TABLE 3.— Rainfall at stations in Costa Rica, February, 1903. 


Communicated by H. Prrrrer, Director, Physico-Geographic Institute. a 
$ Observed, 1902. Averages. 
TABLE 1.—Hourly observations at the Observatory, San José de Costa Rica, | 
during February, 1903. Stations, 3 
F 2 2 z= |< < 4 
| 984 | 5.79 
Inches. | Inches.| ° F. 4 Cariblanco (Sarapiqui) ................. 2,740 4.41 
2a.m 26.13 63.0 61.2 80 873 0. 47 
3a. m 26.15) 26.12 62.6 60.7 | 80 | 1,089 | 3.70 13 | 
4a.m 26.14) 26.11; 623) 60.4) 80 2,034 
Sa. m 26.13 26.12 62.2 60.1 79 | 3,412) 0.91 5 
26.14 26.13 62.1 59.9| 79 | 3,609 0.32 3 
26.15 26.15 61.9 60.0; 79 Paraiso....... picid | 4,383 0.12 1 
8 a.m 26.16 | 26.16 640) 62.1 74 | | 3,346) 1.85 9 ¢ 
9a. m 26.18 | 26.17 | 68.2 66.6) 63) al 4, 386 0. 28 5 
Noon 26.17 26.16 73.11 76.7) San Francisco Guadalupe ............... ches 
ip. | 96.14 79.7 77.2 50 La A ee | 3,740 0.12 1 
2p. | 96.11 79.2 7.3| |} 2,595 | 0.98 1 
6 p. 310) 624) 68.9) 70| 70)......) .00)...... 
8 26.14| 66.0) 78| 79)...... TABLE 4. Observations taken at Port Limon and Zent, February, 1902. 
Il p. 26.17/ 646/ 626) 7) Pressure. Temperature. 
ean | 26.14 66.7 69 Mini- axi- Mini- Maxi- 
mum. mum. “4 mum, Mea. 
Minimum 25. 96 57.9 46.8 
| | 
Maximum 26. 29 Inches Inches. | Inches.| ° F. oF oF 
29.71 29.98 29.82 64.4 87.8 75.9 &3 
Remarks.—At San José the barometer is 1,169 meters above sea level. Readings are Rainfall Temperature of soil at | 
| 


depth of— 


corrected for gravity, temperature, and instrumental error. The none readings for 
ressure, and wet and dry bulb thermometers, are obtained by means of Richard register- 


Number of 
days 
Ohart i. Tracks of Oenters sf Wieck Arecs 


ng instruments, checked by direct observations every three hours from 7 a. m. to 10 p. m. | | 
The thermometers are 1.5 meters above ground and are corrected for instrumental errors. Stations. z i ¢ | ; : 
rhe total hourly rainfall is as given by Hottinger’s self-register, checked onceaday. Under aijsai¢ e | & Zz 
maximum, the greatest hourly rainfall for the month is given. The standard rain gage is = 2 s | =2-i¢s = 
1.5 meters above ground. Since Jonuary 1, 1902, observations at San José have been made s |a 2 = +§£ = 
on seventy-fifth meridian time, which is 0 hours, 36 minutes, 13.3 seconds in advance of o Z < | - | nu 
San José local time. The normals for pressure, temperature, and relative humidity have | 
been adjusted to this time; the normal for rainfall in Table 1 and the sunshine observa- = - 
tions and normal in Table 2 refer to local time. At Port Limon the hours of direct obser- * Hours. Inches. OF. | OF. oF 
vation are 8a. m., 2 and 8 p. m., San José local time; the barometer is 3.4 meters above sea Port Limon ........... 0.79 | 
level. The means for temperature and relative humidity in Table 4are obtained from two- Zent ........ 77 | 121, 90 6.73 22 77.0| 77.7 77.5 
hourly readings given by a Richard self-registering thermometer. 
TABLE 2.—San José, February, 1903—Continued. 
he MEXICAN CLIMATOLOGICAL DATA. 
Sunshine. Cloudiness. Temperature of the soil at depth of— By Sefior Manuet E, PasTRANna, ee 4 the Central Meteorologic-Magnetic 
= 
j j Stations. ao a ss = 
| Hours, | Hours. | ° F, | | = 5 a 3 
10.35 39 73.6 4.2) 744 1.6 70.7 = = = 
25.04 21.18) 52 38 74.0 74.3 74.4 | Feet. Inches. ° F.| ° F. | °F. 4a Ins. 
Chihuahua ........... | 4,684 25.18 | 73.4 | 29.8 | 53.8 $4) T. | aw. 
Noon ....... | 26.96) 21.21 )........ dank Guadalajara (Obs. del. 
| 5,186 | 24.91 | 82.4 43.7) 62.6) 540.387) seo 
cases 24.19/ 21.29) 44/ 75.5| 74.8/ 744] 71.8).... . Guamajuato........... 6,640 |....... 4 
2p. mM ....... 25.738 | 21.82 )........ Leon (Guanajuato) ... 5,906 | 24.24 79.3 | 38.5 59.4 mw. 
22.61 | 19.12 58 53 | 76.4) 75.4 74.5 50 29.88 | 96.8 | 53.1 77.7 i 
13. 24 Mexico on Cent.) 7,472 23.01 | 77.0 39.2 59.4 49 0.82 e. sw. sw 
63 71.6 Monterey (Seminario). 1,626 28.12 101.8 31.8 59.0 69 0.17. se. 
Puebla (Col. Cath.)... 7,108 23.33 79.5) 41.7 60.1 | O08; ene. 
43 75.5 75.3 74.5 Puebla (Col. d Est.)... 7,118 23.30 78.1 38.7 57.4 58 T. | ene 
| 22.42 | 74.8 31.3 50.9 
50 75,2 74.9 74.5 71.7 25.08 78.8 | 45.3 62.6) 620.42) 
| | | | 
; | y *The monthly barometric means are reduced to the international standard of gravity. 
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